I*I Innovation, Sciences et Innovation, Science and CA 2988024 C 2023/09/26

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 988 024
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2016/06/03 (51) CLInt./Int.Cl. B65B 3/08(2006.01),
(87) Date publication PCT/PCT Publication Date: 2016/12/08 B658 3/30(2006.01), B658 5/06 (2006.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2023/09/26 THRANE, NIELS ULRIK LUND, DK
(85) Entrée phase nationale/National Entry: 2017/12/01 e
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2016/062652 CABINPLANT INTERNATIONAL A/S, DK

(87) N° publication PCT/PCT Publication No.: 2016/193428 (74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.,S.R.L.
(30) Priorité/Priority: 2015/06/04 (EP15170698.3)

(54) Titre : DISTRIBUTEUR DE PRODUIT ET PROCEDE DE DISTRIBUTION D'UN PRODUIT POUVANT S'/ECOULER
(54) Title: A PRODUCT DISPENSER AND A METHOD OF DISPENSING A FLOWABLE PRODUCT

(57) Abrégé/Abstract:

The present invention relates to a method and a product dispenser comprising a tank for storing a flowable product and a conveyor
for conveying storage containers along a longitudinal direction from an entry position to an exit position. The product dispenser
further comprises a dosing mechanism extending in the longitudinal direction above the conveyor. The dosing mechanism
comprises an inner cylindrical part and an outer cylindrical part enclosing and sealing against the inner cylindrical part. The inner
cylindrical part defines a circumferential groove and a helically shaped groove extending between the entry position and the exit
position. The outer cylindrical part defines an elongated opening extending in the longitudinal direction and an inlet opening for
establishing a fluid path from the tank via the circumferential groove and the helically shaped groove to the elongated opening. The
inner cylindrical part is rotatable for dispensing the flowable product into the storage containers.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2016/193428 A1 |[IN I N0F V0 OO A O

(43) International Publication Date

CA 02988024 2017-12-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

—~
é

\\

8 December 2016 (08.12.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/193428 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
B65B 3/08 (2006.01) B65B 3/30 (2006.01)

International Application Number:
PCT/EP2016/062652

International Filing Date:
3 June 2016 (03.06.2016)

Filing Language: English
Publication Language: English
Priority Data:

15170698.3 4 June 2015 (04.06.2015) EP
Applicant: CABINPLANT INTERNATIONAL A/S

[DK/DK]; Roesbjergvej 9, 5683 Harby (DK).

Inventor: THRANE, Niels Ulrik Lund; Hjortebjergvej
39, 5463 Harndrup (DK).

Agent: BUDDE SCHOU A/S; Hausergade 3,
Copenhagen K (DK).

1128

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: A PRODUCT DISPENSER AND A METHOD OF DISPENSING A FLOWABLE PRODUCT

/

4
6 18 16

/

1
Y\}E\

BEi=Y,

Y

FIG. 3A

(57) Abstract: The present invention relates to a method and a product dispenser comprising a tank for storing a flowable product
and a conveyor for conveying storage containers along a longitudinal direction from an entry position to an exit position. The
product dispenser further comprises a dosing mechanism extending in the longitudinal direction above the conveyor. The dosing
mechanism comprises an inner cylindrical part and an outer cylindrical part enclosing and sealing against the inner cylindrical part.
The inner cylindrical part defines a circumferential groove and a helically shaped groove extending between the entry position and
the exit position. The outer cylindrical part defines an elongated opening extending in the longitudinal direction and an inlet opening
for establishing a fluid path from the tank via the circumferential groove and the helically shaped groove to the elongated opening.
The inner cylindrical part is rotatable for dispensing the flowable product into the storage containers.
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A PRODUCT DISPENSER AND A METHOD OF DISPENSING A FLOWABLE
PRODUCT

The present invention relates to a product dispenser and a method of dispensing a

flowable product.

Introduction

Weighing and packaging of food products places high demand on both hygiene and
efficiency. Typically, empty product containers, such as glass jars or metal cans, are
provided on a continuously running conveyor belt. The product containers are then
filled at a filling station without stopping the conveyor belt. Typical solid food products
include fish, poultry, meat etc. In order to ensure that every product container is filled
by substantially the same amount of product, a combination weigher may be used.
Example of such combination weighers are described in EP 2278284 and EP
2484593.

In many cases the solid food products are packaged together with a liquid food
product, such as a marinade, broth, brine, liquor, syrup, sauce or the like. A food
processing system for marinated food products has been disclosed in EP 2737802.
This prior art food processing system utilizes a set of intermediate container in which
the solid food product and the marinade is mixed before being dispensed into a
product container. However, in some cases no mixing is required and the liquid food
product may be added after the solid food product has been introduced into the
product container. It is thus an object according to the present invention to provide

technologies for continuously dispensing a flowable product into product containers.

In the present context the term flowable product is used for liquids as well as semi
liquids and pastes. Semi liquids include various granulated solid food products such as
powders and flakes which exhibit a flowable behaviour. Pastes may include liquids,
solids or mixtures thereof having a high viscosity such as molten cheese, remoulade,
béarnaise etc. It is an additional advantage according to the present invention that the
methods and systems presented herein may be used for packaging of flowable
products only, even without the presence of a solid food product. For instance, the
technologies may be used for packaging of pure liquids such as beverages. The

methods and systems may also be used together with a combinational weigher
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according to the prior art and/or the product containers may be weighed during the

entire filling process in order to ensure that the final product is within the weight limits.

Summary of the invention

The above object and further objects which are evident from the below detailed
description are according to a first aspect of the present invention achieved by a
product dispenser comprising:

a tank for storing a flowable product such as a liquid, semi liquid or
pasteous material,

a conveyor for conveying storage containers along a longitudinal
direction from an entry position to an exit position, and

a dosing mechanism extending in the longitudinal direction above the
conveyor, the dosing mechanism comprising an inner cylindrical part and an outer
cylindrical part enclosing and sealing against the inner cylindrical part; the inner
cylindrical part defining a circumferential groove extending between a first longitudinal
position and a second longitudinal position, and a helically shaped groove extending
between the circumferential groove at the second longitudinal position located at the
entry position and a third longitudinal position located at the exit position; the outer
cylindrical part defining an elongated opening extending in a longitudinal direction at
least a part of and preferably the full distance between the second longitudinal position
and the third longitudinal position, and an inlet opening located between the first
longitudinal position and the second longitudinal position for establishing a fluid path
from the tank via the circumferential groove and the helically shaped groove to the
elongated opening, the inner cylindrical part being rotatable for dispensing the flowable

product into the storage containers between the entry station and the exit station.

The present product dispenser is preferably made of durable and easy to clean
materials such as stainless steel. The tank should be sufficiently large to
accommodate a sufficient amount of flowable product, such as between 10 litres and
1000 litres. The conveyor is typically a conveyor belt, however, other conveying means
are equally feasible such as transport screws etc. The storage containers may be
made of various fluid tight materials such as metal, glass, plastics or paper coated with
a suitable fluid tight material. The storage containers are upwardly open for being able
to receive flowable products from above. The product containers enter the dispensing

are at an entry station and exit the dispensing area at an exit station, although the
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conveyor itself may extend over a greater length. The longitudinal direction is in the

present context the conveying direction of the conveyor belt.

The dosing mechanism is situated above the conveyor in order for the flowable
product to be introduced into the product container from above aided by gravitational
forces. The outer cylindrical part and the inner cylindrical part are sealing against each
other such that the outer surface of the inner cylindrical part seals against the inner
surface of the outer cylindrical part while allowing the parts to rotate relative to each
other. The circumferential groove defines a circumferential cavity between the inner
cylindrical part and the outer cylindrical part, whereas the helically shaped groove
defines a helically shaped cavity between the inner cylindrical part and the outer
cylindrical part. As the inner cylindrical part is rotating, the elongated opening of the
outer cylindrical part exposes the helically shaped groove at different locations along
the longitudinal direction. By rotating the inner cylindrical part at a suitable rotation
speed and rotation direction, the location at which the helically shaped groove is being
exposed may be moved along the longitudinal direction synchronously with the
movement of the conveyor and, accordingly, with the storage containers located on
the conveyor. The distance between two subsequent storage containers on the
conveyor should preferably correspond to the longitudinal distance covered by one
turn of the helically shaped groove in order to fill all storage containers on the

conveyor.

The flowable product is transported from the storage tank via the inlet opening into the
circumferential cavity. The circumferential cavity is sealed off from the outside except
via the inlet opening and the helically shaped groove. The flowable product is thus
urged into the helically shaped groove and continuously dispensed at the location at
which the helically shaped groove is exposed by the elongated groove. By selecting a
suitable rotation speed and direction as indicated above, the conveyor must not be
stopped and the dosing mechanism must not be moved synchronously with the
conveyor. The amount of flowable product to be dispensed may be controlled by
suitable valve mechanisms. After the storage containers have been filled, they are

sealed off and shipped to the customer.

According to a further embodiment of the first aspect, the helically shaped groove
defines substantially one turn between the second longitudinal position and the third

longitudinal position. By allowing the helically shaped groove to define one turn, one
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full turn of the inner cylindrical part should correspond to the movement of the
conveyor from the second longitudinal position to the third longitudinal position. This
allows one storage container to be present between the second and third longitudinal

position.

According to a further embodiment of the first aspect, the helically shaped groove
defines more than one turn between the second longitudinal position and the third
longitudinal position, such as between 2 and 10 turns. In this way more than one

storage container may be filled between the second and third longitudinal position.

According to a further embodiment of the first aspect, the helically shaped groove
defines less than one turn between the second longitudinal position and the third
longitudinal position, such as between 0.5 and 0.95 turns. In this way, some angular
positions of the inner cylindrical part will not expose the helically shaped groove at the
elongated groove and thus the helically shaped groove will be sealed off at such

angular locations.

According to a further embodiment of the first aspect, the inner cylindrical part
comprises a further helically shaped groove, the further helically shaped groove
preferably being offset by 2 turn in relation to the helically shaped groove. In this way,

two adjacent storage containers may be filled simultaneously.

According to a further embodiment of the first aspect, the inner cylindrical part
comprises a further circumferential groove, the further circumferential groove being
fluidly connected to the further helically shaped groove, optionally via a central
passage. In this way, two adjacent storage containers may be filled simultaneously
with increases control since each circumferential groove may be connected to a

separate inlet opening.

According to a further embodiment of the first aspect, the product dispenser further
comprises a pump for pumping the flowable material from the tank to the
circumferential groove. A pump may be provided between the tank and the inlet

opening in order to be able to control the amount of flowable material to be dispensed.

According to a further embodiment of the first aspect, the inner cylindrical part and an

outer cylindrical part are movable relative to each other in the longitudinal direction. In
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this way the position at which the dispensing of flowable material into the storage

containers starts may be altered.

According to a further embodiment of the first aspect, the product dispenser
comprising at least two dosing mechanisms arranged in series. In this way, two

storage containers may be filled simultaneously.

According to a further embodiment of the first aspect, the elongated opening extends
in a longitudinal direction substantially the full distance between the second
longitudinal position and the third longitudinal position. In order to maximize the length
at which flowable products may be dispensed into containers, the elongated opening
may extend the whole length between the second longitudinal position and the third

longitudinal position

According to a further embodiment of the first aspect, the elongated opening defines a
circumferential width of 1°-20°, such as 5°-10°. The elongated opening of the outer
cylindrical part should be facing downwards towards the storage containers located on
the conveyor. The distance between the elongated opening and the storage containers
should be as low as possible, such as about 10cm, in order to prevent spillage. The
angular width of the elongated opening should be small, such as the above mentioned
1°-20°, such as 5°-10°, corresponding to typically a few cm, in order to achieve a well

defined dispensing.

According to a further embodiment of the first aspect, the outer cylindrical part
comprises a backflow pipe for transporting flowable material from the circumferential
groove to the tank or another tank. In order to not overflow the helically shaped groove
and/or overstress any pumping mechanism, a backflow pipe may be provided ensuring

a steady flow of flowable product through the dosing mechanism.

According to a further embodiment of the first aspect, the outer cylindrical part is
movable in the circumferential direction. Normally, the outer cylindrical part is
stationary, however, it may also be rotatable in order to direct the flow of flowable

product sidewards.

According to a further embodiment of the first aspect, the dosing mechanism

comprises an intermediate cylindrical part located inbetween and sealing against the
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outer cylindrical part and the inner cylindrical part, the intermediate cylindrical part
being rotatable in relation to the outer cylindrical part and the inner cylindrical part and
comprises a second elongated opening corresponding to the elongated opening of the
outer cylindrical part. In this way the dispensing of the flowable product may be
controlled to a much larger extent by allowing dispensing when the elongated opening
of the outer cylindrical part and the second elongated opening of the intermediate part
are flush, while preventing dispensing when the elongated opening of the outer
cylindrical part and the second elongated opening of the intermediate part are
displaced in relation to each other and thus prevent exposure of the helically shaped

groove.

According to a further embodiment of the first aspect, the intermediate cylindrical part
comprises a third elongated opening. In this way dispensing of flowable material may
be allowed along a part of the distance between the second longitudinal position and
the third longitudinal position and prevented the remaining part of the distance

between the second longitudinal position and the third longitudinal position.

According to a further embodiment of the first aspect, the second elongated opening
and the third elongated opening are circumferentially offset. In this way the dispensing
of flowable product may be controlled by selectively matching the second elongated
opening and the third elongated opening of the intermediate cylindrical part with the

elongate opening of the outer cylindrical part.

According to a further embodiment of the first aspect, the outer cylindrical part
comprises a further backflow pipe for transporting flowable material from the helically
shaped groove to the tank or another tank. In this way the helically shaped groove and
the intermediate cylindrical part will be less stressed when dispesing is prevented by

the intermediate cylindrical part.

The above object and further objects which are evident from the below detailed
description are according to a first aspect of the present invention achieved by a
method of dispensing a flowable product, the method comprising proving a product
dispenser, the product dispenser comprising:

a tank comprising a flowable product such as a liquid, semi liquid or

pasteous material,
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a conveyor extending along a longitudinal direction from an entry position
to an exit position, and

a dosing mechanism extending in the longitudinal direction above the
conveyor, the dosing mechanism comprising an inner cylindrical part and an outer
cylindrical part enclosing and sealing against the inner cylindrical part; the inner
cylindrical part defining a circumferential groove extending between a first longitudinal
position and a second longitudinal position, and a helically shaped groove extending
between the circumferential groove at the second longitudinal position located at the
entry position and a third longitudinal position located at the exit position; the outer
cylindrical part defining an inlet opening located between the first longitudinal position
and the second longitudinal position, and an elongated opening extending in a
longitudinal direction at least a part of the distance between the second longitudinal
position and the third longitudinal position,
the method further comprising the step of continuously:

feeding the flowable product from the tank via the inlet opening, the
circumferential groove and the helically shaped groove to the elongated opening,

conveying storage containers along a longitudinal direction from the entry
position to an exit position and

rotating the inner cylindrical part thereby dispensing the flowable product

into the storage containers between the entry station and the exit station.

The method according to the second aspect is preferably used in conjunction with the

product dispenser according to the first aspect.

Brief description of the drawings

FIG. 1 is a perspective view of the product dispenser according to the present
invention.

FIG. 2 is a perspective view of the outer and inner cylindrical parts according to the
present invention.

FIG. 3 is a cut-out view of the dosing mechanism according to the present invention.
FIG. 4A is a cut-out view illustrating the working principle of the dosing mechanism
according to the present invention.

FIG. 4B is an outside view of the dosing mechanism from below.

FIG. 5A is a cut-out view of the dosing mechanism according to the present invention

when the inner cylindrical part has rotated.
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FIG. 6B is an outside view of the dosing mechanism of the previous figure from below.
FIGS. 6A and B are illustrating an alternative embodiment in which dispensing may be
temporarily stopped.

FIGS. 7A and B are illustrating an alternative embodiment having a backflow pipe.
FIGS. 8 to 13 are illustrating an alternative embodiment having an intermediate
cylindrical part made up of two elements.

FIGS. 14 to 18 are illustrating an alternative embodiment having an intermediate
cylindrical part made up of one element.

FIG. 19 is illustrating another alternative embodiment in which two dosing mechanisms
are connected in series.

FIG. 20 is illustrating another alternative embodiment in which the inner cylindrical part
has two helically shaped grooves.

FIG. 21 is illustrating another alternative embodiment in which the inner cylindrical part
has two helically shaped grooves and two circumferential grooves.

FIGS. 22A and B are illustrating another alternative embodiment in which the inner
cylindrical part has two helically shaped grooves, two circumferential grooves and a

central passage.

Detailed description of the drawings

Fig. 1 shows a perspective view of the product dispenser 10 according to the present
invention. The product dispenser comprises a tank 12 for storing a flowable product
such as a liquid, semi liquid or pasteous material. The product dispenser 10 further
comprises a dosing mechanism 14. The dosing mechanism 14 comprises an inner
cylindrical part 16 and an outer cylindrical part 18. The inner cylindrical part 16 is
connected to a motor 20 for rotating the inner cylindrical part 16 relative to the outer

cylindrical part 18.

The tank 12 is connected to an inlet opening 22 of the outer cylindrical part 18 via a
pump 24. The pump forces the flowable product into the dosing mechanism 14. The
outer cylindrical part comprises an elongated opening 26 for dispensing the flowable

product 28.

The product dispenser 10 further comprises a conveyor 30 which in the present
context is illustrated as a screw conveyor driven by a conveyor drive 32, however,

other conveyor types are equally feasible such as belt conveyors etc. The conveyor 30
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extends in a longitudinal direction between an entry position 34 and an exit position
36. Upwardly open food storage containers 38 are provided at the entry position 34.
The food storage containers 38 are conveyed by means of the conveyor 30 between
the entry position 34 and the exit position 36 below the elongated opening 26 of the

outer cylindrical part for receiving flowable product 28 into the container 38.

Fig. 2 shows a perspective view of the outer cylindrical part 18 and the and inner
cylindrical part 16 of the dosing mechanism 14. The inner cylindrical part 16 comprises
a circumferential groove 40 located at the inlet opening 22 of the outer cylinder 18 and
extending between a first longitudinal position 42 and a second longitudinal position
44, and, a helically shaped groove 46 extending between the second longitudinal
position 44 and a third longitudinal position 48, at which approximate position also the
elongated opening 26 ends. When the dosing mechanism 14 is assembled, the
circumferential groove 40 is sealed off at the first position 42 and is only connected to

the helically shaped groove 46 at the second position.

Fig. 3A shows a cut-out view of the dosing mechanism 14 according to the present
invention. The flowable product 28 enters the dosing mechanism 14 from above via
the inlet opening 22 and is fed to the circumferential groove 40. The flowable product
28 is further transported via the helically shaped groove 46 to the elongated opening
26 at which location the flowable product 28 is dispensed into the storage container
38.

As the inner cylindrical part 16 is rotating, the helically shaped groove 46 is exposed at
different locations at the elongated groove 26. By rotating the inner cylindrical part 16
at a velocity and direction corresponding to the speed and direction of the conveyor
30, the dosing mechanism 14 will be able to dispense the flowable product 28 into the
storage container 38 when the storage container is moving on the conveyor 30. The

helically shaped groove 46 may have a user selected number of turns.

The distance between two turns should correspond to the distance between two
storage containers 38 on the conveyor 30. As can be seen in the present view, the
dosing mechanism is dispensing flowable product into one storage container 38 at a
location adjacent the second longitudinal position, and into a further storage container

38" at a further location adjacent the third longitudinal position.



CA 02988024 2017-12-01

WO 2016/193428 PCT/EP2016/062652

10

15

20

25

30

35

10

FIG. 3B shows an outside view of the dosing mechanism 14 from below. The locations
at which the helically shaped groove 26 is exposed at the elongated opening 26 are
indicated by a filled line, whereas the locations at which the helically shaped groove 26

is obscured by the outer cylindrical part 18 are shown by dashed lines.

FIG. 4A shows a cut-out view of the dosing mechanism 14 according to the present
invention when the inner cylindrical part 16 has rotated in the direction shown by the
arrow and at a velocity being synchronous with the velocity of the conveyor (now
shown). As can be seen in the present view, the dosing mechanism is dispensing
flowable product into only one storage container 38 at a location between the second

longitudinal position and the third longitudinal position.

FIG. 4B shows an outside view of the dosing mechanism 14 of FIG. 4A from below. As
can be seen in the figure, the helically shaped groove is exposed at only one location

of the elongated opening 26.

FIG. 5A shows an alternative embodiment of the dosing mechanism 14’ of the

previous figure in which the circumferential groove 40 is wider.

FIG. 5B shows the embodiment of FIG. 5A from below. It can be seen that the dosing
mechanism 14’ is only exposing the helically shaped groove 46 at a location adjacent

the second longitudinal position 44.

FIG. 6A shows the alternative embodiment of the dosing mechanism 14’ when the
inner cylindrical part 16 has been shifted in a direction as shown by the arrow, i.e.
towards the first longitudinal position 42. This alters the number of turns of the helically

shaped groove 46 which are exposable at the elongated opening 26.

FIG. 6B shows the embodiment of FIG. 6A from below. In the present situation, the
elongated opening 26 has been completely closed off, i.e. the helically shaped groove
46 is completely obscured by the outer cylindrical part 18. In this way the dispensing of

flowable product 28 may be interrupted.

FIG. 7A shows a further alternative embodiment of the dosing mechanism 14" similar
to the embodiment shown in FIG. 5A, however, including a backflow pipe 50 leading to

the tank or alternatively to another tank especially designated to accommodate the
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flowable product from the backflow pipe 50. In the present view, the backflow pipe 50
is obscured by the inner cylindrical part 16 while the helically shaped grove 46 is

exposed at the elongated opening 26 adjacent the second longitudinal position 44.

FIG. 7B shows the embodiment of FIG. 7A from below. The flowable product 28 is

allowed to be dispensed.

FIG. 8A shows the alternative embodiment of the dosing mechanism 14" similar to the
embodiment shown in FIG. 6A, however, including a backflow pipe 50. In the present
view, the backflow pipe 50 is exposed by the inner cylindrical part 16 while the helically

shaped grove 46 is obscured at the elongated opening 26.

FIG. 8B shows the embodiment of FIG 8A from below. The flowable product 28 is not
dispensed, but caused to enter the backflow pipe 50.

FIG. 9A shows a further embodiment of the dosing mechanism 14" in which an
intermediate cylindrical part 52 is provided between the outer cylindrical part 18 and
the inner cylindrical part 16. The outer cylindrical part 18 is provided with a return flow
pipe 54 and the intermediate cylindrical part 52 is provided with further elongated
openings 56. The intermediate cylindrical part 52 comprises two elements which are
independently rotatable. The return flow pipe 54 is similar to and serves the same

purpose as the previously mentioned backflow pipe.

FIG. 9B shows a cross-sectional view of the outer cylindrical part 18 of the dosing

mechanism 14” at two longitudinal locations showing the elongated opening 26 and

the return flow pipe 54.

FIG. 9C shows a cross-sectional view of the intermediate cylindrical part 52 of the

dosing mechanism 14" at two longitudinal locations showing the further elongated

openings 56 56'.

FIG. 9D shows a cross-sectional view of the inner cylindrical part 16 of the dosing

mechanism 14" at two longitudinal locations.

FIG. 10A shows the dosing mechanism 14 in which the intermediate cylindrical part

52 allows dispensing of flowable product both at location A and location B.
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FIG. 10B shows the dosing mechanism 14 in which the intermediate cylindrical part

52 allows dispensing of flowable product at location A.

FIG. 10C shows the dosing mechanism 14™ in which the intermediate cylindrical part

52 allows dispensing of flowable product at location B.

FIG. 11A shows the dosing mechanism 14” in which the intermediate cylindrical part
52 prevents dispensing of flowable product at location A, but allows dispensing of
flowable product at location B.

FIG. 11B shows the dosing mechanism 14” in which the intermediate cylindrical part

52 prevents dispensing of flowable product at location A.

FIG. 11C shows the dosing mechanism 14’ in which the intermediate cylindrical part

52 allows dispensing of flowable product at location B.

FIG. 12A shows the dosing mechanism 14” in which the intermediate cylindrical part

52 prevents dispensing of flowable product both at location A and B.

FIG. 12B shows the dosing mechanism 14” in which the intermediate cylindrical part

52 prevents dispensing of flowable product at location A.

FIG. 12C shows the dosing mechanism 14’ in which the intermediate cylindrical part

52 prevents dispensing of flowable product at location B.

FIG. 13A shows the dosing mechanism 14 in which the intermediate cylindrical part
52 allows dispensing of flowable product at location A and prevents dispensing of
flowable product at location B.

FIG. 13B shows the dosing mechanism 14 in which the intermediate cylindrical part

52 allows dispensing of flowable product at location A.

FIG. 13C shows the dosing mechanism 14’ in which the intermediate cylindrical part

52 prevents dispensing of flowable product at location B.
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FIG. 14A shows the dosing mechanism 14”” in which the intermediate cylindrical part
52’ is shaped for allowing the functionality of being able to selectably allow or prevent

dispensation of flowable product in two areas along the longitudinal direction.

FIG. 14B shows a flat rolled out projection of the intermediate cylindrical part 52’ in

which the two elongated openings 56” 56’ are shown.

FIG. 15A shows the dosing mechanism 14 in which the intermediate cylindrical part

52’ allows dispensing of flowable product both at location A and location B.

FIG. 15B shows the dosing mechanism 14 % in which the intermediate cylindrical part

52’ allows dispensing of flowable product at location A.

FIG. 15C shows the dosing mechanism 14 X in which the intermediate cylindrical part

52’ allows dispensing of flowable product at location B.

FIG. 16A shows the dosing mechanism 14 X in which the intermediate cylindrical part
52’ prevents dispensing of flowable product at location A, but allows dispensing of

flowable product at location B.

FIG. 16B shows the dosing mechanism 14 X in which the intermediate cylindrical part

52’ prevents dispensing of flowable product at location A.

FIG. 16C shows the dosing mechanism 14 % in which the intermediate cylindrical part

52’ allows dispensing of flowable product at location B.

FIG. 17A shows the dosing mechanism 14 % in which the intermediate cylindrical part

52 prevents dispensing of flowable product both at location A and B.

FIG. 17B shows the dosing mechanism 14 X in which the intermediate cylindrical part

52’ prevents dispensing of flowable product at location A.

FIG. 17C shows the dosing mechanism 14 % in which the intermediate cylindrical part

52’ prevents dispensing of flowable product at location B.
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FIG. 18A shows the dosing mechanism 14 X in which the intermediate cylindrical part
52’ allows dispensing of flowable product at location A, but prevents dispensing of

flowable product at location B.

FIG. 18B shows the dosing mechanism 14 X in which the intermediate cylindrical part

52’ allows dispensing of flowable product at location A.

FIG. 18C shows the dosing mechanism 14 X in which the intermediate cylindrical part

52’ prevents dispensing of flowable product at location B.

FIG. 19 shows a side vies of another dosing mechanism 14" in which two dosing
mechanisms 14a, 14b are connected in series. In this way two storage containers 38
may be filled simultaneously. Each of the dosing mechanisms 14a 14b may essentially
be constructed identical to any of the previously shown dosing mechanisms, however,
in each of the dosing mechanisms 14a 14b instead of selecting the distance between
two subsequent storage containers 38 to correspond to the distance covered by one
turn of the helically shaped groove 46, the distance between two subsequent storage
containers 38 corresponds to half the distance covered by one turn of the helically
shaped groove 46. This can be made by altering the pitch of the helically shaped
groove 46 and/or the longitudinal size of the storage containers 38. In this way the
dosing mechanisms 14a 14b may be arranged such that the dosing mechanisms 14a

14b each serves every second storage container 38 on the conveyor 30.

FIG. 20 shows a side view of another dosing mechanism 14! in which the inner
cylindrical part 16 has two helically shaped grooves 46 46°. In this way two subsequent
storage containers 38 may be filled simultaneously without the need of another dosing
mechanism. In the present embodiment, both helically shaped grooves 46 46’ are
connected to the same circumferential groove 40, however, the helically shaped
grooves 46 46’ are circumferentially off-set by half a turn, or 180°. The flow direction of
the flowable product in each of the helically shaped grooves 46 46’ are shown by

arrows

FIG. 21 shows a side view of another dosing mechanism 14" in which the inner
cylindrical part 16 has two helically shaped grooves 46 46', similar to the previous
embodiment. In the present embodiment, each of helically shaped grooves 46 46’ are

connected to a separate circumferential groove 40 40°, respectivelty. The
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circumferential grooves 40 40’ are located at opposite ends of the dosing mechanism
14V1. The helically shaped grooves 46 46 are still circumferentially off-set by half a
turn, or 180 degrees. The circumferential groove 40 only feeds the helically shaped
groove 46 whereas the circumferential groove 40’ only feeds the helically shaped
groove 46°. The flow direction of the flowable product in each of the helically shaped
grooves 46 46’is shown by arrows. The present embodiment has the advantage
compared to the previous embodiment in which both helically shaped grooves are fed
from the same circumferential groove that the dispensing may be controlled to a much

larger extent since each circumferential groove may be fed by a separate pump.

FIGS. 22A shows a side view of another dosing mechanism 14V in which the inner
cylindrical part 16 has two helically shaped grooves 46 46°, two circumferential
grooves 40 40’ and a central passage (not shown). The flow direction of the flowable

product in each of the helically shaped grooves 46 46’ are shown by arrows.

FIGS. 22B shows a side cut out view of the dosing mechanism 14V, The central
passage 58 is provided from the circumferential groove 40’ to the helically shaped
grooves 46’ through the center of the inner cylindrical part 16 such that both the two
helically shaped grooves 46 46’ are fed from different circumferential grooves 40 40’
but from the same direction. The flow direction of the flowable product in each of the

helically shaped grooves 46 46’ are shown by arrows.

It is evident that numerous modifications may be made to the above dosing
mechanisms without departing from the inventive idea of the presently claimed
invention. For instance, it is evident that the longitudinal size of the containers and the
pitch of the helically shaped groove may be modified to suit the specific need of the
user. As an example, the above dosing mechanisms as shown in FIGS. 19, 21-22 may
alternatively be used for dispensing two different flowable materials into the same

storage containers, or two different flowable materials in two different containers.
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List of reference numerals used in the figures

10.
12
14.
16.
18.
20.
22.
24.
26.
28.
30.
32.
34.
36.
38.
40.
42.
44.
46.
48.
50.
52.
54.
56.
58.
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1. A product dispenser comprising:

a tank for storing a flowable product,

a conveyor for conveying storage containers along a longitudinal
direction from an entry position to an exit position, and

a dosing mechanism for dispensing the flowable product from the tank into storage
containers conveyed along the longitudinal direction from the entry position to the exit position,
the dosing mechanism comprising:

an inner cylindrical part coaxial with and rotatable within an outer cylindrical part having

an inner surface;

wherein the inner cylindrical part has an outer surface defining (i) at least one
circumferential groove extending between a first longitudinal position and a second longitudinal
position located at the entry position, and (ii) at least one helically-shaped groove extending
between the at least one circumferential groove at the second longitudinal position and a third
longitudinal position located at the exit position, the at least one helically-shaped groove thereby
forming at least one helically-shaped channel within the dosing mechanism;

wherein the outer surface of the inner cylindrical part, except for the at least one
circumferential groove and the at least one helically-shaped groove, is in sealing contact with the

inner surface of the outer cylindrical part;

wherein the outer cylindrical part defines (i) an inlet opening located between the first
longitudinal position and the second longitudinal position, and in fluid communication with the at
least one circumferential groove, and (ii) an elongated outlet opening extending longitudinally at
least a part of the distance between the second longitudinal position and the third longitudinal

position; and

wherein rotation of the inner cylindrical part within the outer cylindrical part exposes a
portion of the at least one helically-shaped groove through the outlet opening at different
longitudinal locations along the outlet opening, whereby a single continuous fluid path of varying
length is defined from the inlet opening to the outlet opening through the at least one
circumferential groove and a portion of the at least one helically-shaped groove extending from
the at least one circumferential groove to the exposed portion of the at least one helically-shaped
groove to dispense the flowable product into the storage containers from the outlet opening

between the entry position and the exit position.

Date Recue/Date Received 2022-12-19
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2. The product dispenser according to claim 1, wherein the flowable product is a liquid, semi

liquid or pasteous material.

3. The product dispenser according to claim 1 or 2, wherein said at least one helically shaped
groove defines one turn between said second longitudinal position and said third longitudinal
position, or alternatively wherein said at least one helically shaped groove defines more than one
turn between said second longitudinal position and said third longitudinal position, or alternatively
wherein said at least one helically shaped groove defines less than one turn between said second
longitudinal position and said third longitudinal position.

4. The product dispenser according to claim 3, wherein said at least one helically shaped
groove defines between 2 and 10 turns between said second longitudinal position and said third
longitudinal position.

5. The product dispenser according to claim 3, wherein said at least one helically shaped
groove defines between 0.5 and 0.95 turns between said second longitudinal position and said
third longitudinal position.

6. The product dispenser according to any one of claims 1 to 5, wherein the at least one
helically shaped groove is a first helically shaped groove, and wherein said inner cylindrical part
comprises a further helically shaped groove.

7. The produce dispenser according to claim 6, wherein said further helically shaped groove
is offset by 1/ 2 turn in relation to said first helically shaped groove.

8. The product dispenser according to any one of claims 1 to 7, wherein the at least one
circumferential groove is a first circumferential groove and said inner cylindrical part comprises a
further circumferential groove, said further circumferential groove being fluidly connected to said
further helically shaped groove.

9. The produce dispenser according to claim 8, wherein the further circumferential groove is

fluidly connected to said further helically shaped groove via a central passage.

Date Recue/Date Received 2022-12-19
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10. The product dispenser according to any one of claims 1 to 9, wherein said product
dispenser further comprises a pump for pumping said flowable product from said tank to said at

least one circumferential groove.

11. The product dispenser according to any one of claims 1 to 10, wherein said inner
cylindrical part and said outer cylindrical part are movable relative to each other in the longitudinal
direction.

12. The product dispenser according to any one of claims 1 to 11, wherein said product
dispenser comprises at least two dosing mechanisms arranged in series.

13. The product dispenser according to any one of claims 1 to 12, wherein said outlet opening
defines a circumferential width of 1°-20°.

14, The product dispenser according to claim 13, wherein said outlet opening defines a

circumferential width of 5°-10°.

15. The product dispenser according to any one of claims 1 to 14, wherein said outer
cylindrical part comprises a backflow pipe configured for transporting the flowable product from
said circumferential groove to said tank or another tank.

16. The product dispenser according to claim 15, wherein the inner cylindrical part and the
outer cylindrical part are movable relative to each other in the longitudinal direction between a
first position in which the backflow pipe is open to the at least one circumferential groove and a

second position in which the backflow pipe is closed to the at least one circumferential groove.

17. The product dispenser according to any one of claims 1 to 16, wherein said outer
cylindrical part is movable in the circumferential direction.

18. A method of dispensing a flowable product from a tank into storage containers conveyed
along a longitudinal direction from an entry position to an exit position, the method comprising:
(a) providing a dosing mechanism extending in the longitudinal direction, the dosing
mechanism comprising an inner cylindrical part coaxial with and rotatable within an outer
cylindrical part having an inner surface; wherein the inner cylindrical part has an outer surface

Date Recue/Date Received 2022-12-19



20

defining (i) at least one circumferential groove extending between a first longitudinal position and
a second longitudinal position located at the entry position, and (ii) at least one helically-shaped
groove extending between the at least one circumferential groove at the second longitudinal
position and a third longitudinal position located at the exit position, the at least one helically-
shaped groove thereby forming at least one helically-shaped channel in the dosing mechanism;

wherein the outer surface of the inner cylindrical part, except for the at least one
circumferential groove and the at least one helically-shaped groove, is in sealing contact with the
inner surface of the outer cylindrical part; and wherein the outer cylindrical part defines (i) an inlet
opening located between the first longitudinal position and the second longitudinal position, and
in fluid communication with the at least one circumferential groove, and (ii) an elongated outlet
opening extending longitudinally at least a part of the distance between the second longitudinal
position and the third longitudinal position;

(b) conveying a plurality of containers beneath the outlet opening along the longitudinal
direction from the entry position {o the exit position;

(c) rotating the inner cylindrical part within the outer cylindrical part to expose a portion of
the at least one helically-shaped groove through the outlet opening at different longitudinal
locations along the outlet opening, whereby a single continuous fluid path of varying length is
defined from the inlet opening to the outlet opening through the at least one circumferential groove
and a portion of the helically-shaped groove extending from the circumferential groove to the
exposed portion of the at least one helically-shaped groove; and

(d) feeding the flowable product from the tank via the inlet opening, the at least one
circumferential groove, the at least one helically-shaped groove, and the exposed portion of the
at least one helically-shaped groove to the outlet opening, thereby dispensing the flowable
product from the outlet opening into the containers between the entry position and the exit

position.

Date Recue/Date Received 2022-12-19
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