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(57) Abstract: A tube filling machine (1 ) adapted to fill different types of empty tubes (18) simultancously, where the filling machine
(1 ) comprises a grouping device (11), a transfer device (9), a conveyor (7) and a filling device (29 comprising a plurality of filling
nozzles (3, 4, 5, 6), where the grouping device (11 ) comprises a first supply tray (13) with a first type of tubes, a second supply tray

(14) with a second type of tubes, a receiving tray (17) and
grouped row of empty tubes (18) from the receiving tray (1
a plurality of groups (21 ) of empty tubes adjacent each ot

a pick-up head (12), where the transfer device (9) 1s adapted to transfer a
7) to the conveyor (7), where the grouping device 811) 1s adapted to place
1er 1n the receiving tray (17), where a group (21 ) comprises a row of the

first type of tubes and a row of the second type of tubes, that

the transfer device (9) 1s adapted to transfer a row of grouped empty tubes

from the receiving tray (17) to the conveyor (9), and where the filling nozzles (3, 4, 5, 6) are adapted to fill the grouped empty tubes
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with different content. The invention also concerns a method for simultancously filling different types of empty tubes with a content.
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TUBE FILLING MACHINE AND METHOD FOR SIMULTANEOUSLY
FILLING DIFFERENT TYPES OF EMPTY TUBES

TECHNICAL FIELD

The present Invention relates to a tube filling machine adapted to
simultaneously fill different empty tubes with a content. The tube filling
machine Is adapted to fill two, three or four different types of empty tubes
with a content at the same time. The content may be the same or may differ

for the different tubes.

BACKGROUND ART

Tube filling machines having different filling capacities are known. A filling
capacity from 20 tubes per minute up to 1000 tubes per minute are known.
In tube filling machines having a high capacity, the machine comprises more
than one filling head such that several tubes can be filled at the same time.
A number of two up to twelve filing heads are known, depending on the
required capacity. The filling heads may be supplied from the same paste

tank, or individual filling heads may be supplied from individual paste tanks.

One advantage with individual filling heads is that it is easier to service and
replace individual filling heads. It would also be possible to use different
paste In different filling heads, such that different tubes receives different
content at the same time. In this way, It Is not necessary to replace all paste

at the same time.

One problem when filling different content in different tubes with individual
filling heads arranged In line next to each other Is that the different tubes
must be arranged In the right order, such that each tube receives the right
paste. In a regular tube filling machine having a higher capacity, the empty
tubes are picked up by a pick-up head. The pick-up head will pick up e.g.
eight, ten or more empty tubes at the same time and will place the tubes In
the tube holders of the tube conveyor. When different tubes are to be filled,

the tubes must thus come packed In the right order. But with empty tubes
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packed In one specific order, It IS Impossible to change the order or amount

of different tubes. This solution Is very Inflexible.

While this solution work well for specific purposes, there Is still room for

Improvements.
DISCLOSURE OF INVENTION

An object of the Invention 1s to provide a tube filling machine. A further object
of the Invention Is to provide a method for simultaneously filling different

empty tubes.

The solution to the problem according to the invention 1s described In the
characterizing part of claim 1 regarding the tube filling machine and in claim
8 regarding the method. The other claims contain advantageous further

developments of the tube filling machine and the method.

In a tube filling machine adapted to simultaneously fill different types of
empty tubes, where the filling machine comprises a grouping device, a
transfer device, a conveyor and afilling device comprising a plurality of filling
nozzles, where the grouping device comprises a first supply tray with a first
type of tubes, a second supply tray with a second type of tubes, a receiving
tray and a pick-up head, where the transfer device Is adapted to transfer
empty tubes from the receiving tray to the conveyor, the object of the
iInvention Is achieved In that the grouping device I1s adapted to place a
plurality of groups of empty tubes adjacent each other in the receiving tray,
where a group comprises a row of the first type of tubes and a row of the
second type of tubes, that the transfer device Is adapted to transfer a row
of grouped empty tubes from the receiving tray to the conveyor, and where
the filling nozzles are adapted to fill the row of grouped empty tubes with

different content.

By this first embodiment of a tube filling machine according to the invention,

a machine that can fill different types of empty tubes simultaneously Is
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provided, such that a predefined order of different types of empty tubes can
be filled at the same time. In one example, the tube filling machine Is
adapted to fill two, three or four different types of empty tubes with different
content at the same time: In this way, the different types of tubes are both
filled and sorted In a predefined order at the same time, such that a group
of filled tubes can be packed directly at a packing station, without having to
be grouped In an additional grouping device. It I1s possible to use more
different types of empty tubes, depending on the number of individual filling
heads of the tube filling machine. However, the tube filling machine Is
especially suitable for a tube filling machine having four separate filling
heads. The tube filling machine may fill all of the different empty tubes with
a different content, or may fill two or more empty tubes with a different

content, depending on the number of different types of empty tubes.

One advantage of filling different types of tubes with different content at the
same time with the tubes grouped In a predefined order Is that the packing
of different types of filled tubes in one package is simplified. In a promotional
offer, two or three different tubes may e.g. be packed in one package, or
three tubes of one type and a fourth tube of another type may be packed In
one package. Having the filled tubes grouped In the rignht order simplifies
the packing of the tubes, and the ordinary packing machine can be used

without any adaptations.

The recelving tray comprises In one example separating means that
provides every tube with an individual position, where a tube 1s supported
by the separating means. In this way, all positions in the receiving tray must
not be filled. This Is of advantage e.g. when three different types of tubes
are to be used In a tube filling machine comprising four individual filling
heads. In this case, one row In the recelving tray Is left empty, and one filling

head of the tube filling machine is not used.

It 1S also possible to Insert the empty tubes In an ordinary open receiving

tray that Is tilted somewhat such that the tubes bear on each other and does
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not fall over. The tray must in this case be tilted Iin a perpendicular way when
the groups of empty tubes are transferred from the receiving tray, such that

the order of empty tubes Is kept and that the tubes does not fall over.

The grouping device Is adapted to pick up rows of empty tubes from supply
trays holding different types of empty tubes, and to place them in groups In
the receiving tray. The empty tubes are arranged Iin groups of empty tubes,
where a group of empty tubes contains e.g. two, three or four rows of
different types of empty tubes. Each row of empty tubes are picked up from

a supply tray holding one type of an empty tube.

In one development of the Invention, the grouping device will pick up a row
of empty tubes from two different supply trays, each supply tray holding one
type of empty tubes. The rows of different types of empty tubes will be
placed In the first and second row of the receiving tray and will constitute a
first group of empty tubes In the receiving tray. A further group of empty
tubes will be placed adjacent the first group In the receiving tray. The
grouping device will continue to place groups of empty tubes in the recelving
tray until the receiving tray is filled with groups of empty tubes, such that
every second row contains a first type of empty tubes and every other row

contains the other type of empty tubes.

In one development of the iInvention, the grouping device will pick up a row
of empty tubes from three different supply trays, each supply tray holding
one type of empty tubes. The rows of different types of empty tubes will be
placed In the first three rows of the recelving tray, and are comprised In the
first group of empty tubes In the receiving tray. A further group of empty
tubes will be Inserted adjacent the first group In the receiving tray. In this
case, where a group comprises three different tubes, the group of empty
tubes will consist of a first row of empty tubes of a first type, a second row
of empty tubes of a second type, a third row of empty tubes of a third type,

and a fourth row without any tubes. The grouping device will continue to
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place groups of empty tubes In the receiving tray until it is filled with groups

of empty tubes.

In one development of the Invention, the grouping device will pick up a row
of empty tubes from four different supply trays, each supply tray holding one
type of empty tubes. The rows of different types of empty tubes will be
placed In the first four rows of the receiving tray, and will constitute a first
group of empty tubes In the receiving tray. A further group of empty tubes
will be placed adjacent the first group In the receiving tray. In this case,
where a group consists of four different tubes, the group of empty tubes
contains a first row of empty tubes of a first type, a second row of empty
tubes of a second type, a third row of empty tubes of a third type, and a
fourth row of empty tubes of a fourth type. The grouping device will continue
to place groups of empty tubes In the receiving tray until it I1s filled with

groups of empty tubes.

For a tube filling machine having e.g. 10 individual filling heads, it would be
possible to use five different types of empty tubes, where a group of empty

tubes would consist of five different types of empty tubes.

When the receiving tray has been filled with groups of empty tubes, the
receiving tray will contain rows of different types of empty tubes arranged
adjacent each other in a predefined order. When a transfer device transfers
a row of grouped empty tubes from a column of the receiving tray, the row
will contain different types of empty tubes grouped In the predefined order.
Depending on the type of transfer device used, the recelving tray may be
forwarded to position the grouped row of empty tubes next to the filling
conveyor. In one example, the recelving tray Is rotated by 90 degrees before
the transfer device transfers the grouped row of empty tubes to the filling
conveyor, such that the grouped row of empty tubes is positioned In parallel
with the filling conveyor. It Is also possible to rotate the pick-up head of the

transfer device when the empty tubes are transferred to the filling conveyor.
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In @ method for simultaneously filling different types of empty tubes with a
content, the steps of; placing a group of empty tubes In a receiving tray,
where the group of empty tubes comprises at least two rows of different
types of empty tubes; placing another group of empty tubes adjacent the
first group of empty tubes In the receiving tray; repeating the placement of
groups of empty tubes In the receiving tray until the receiving tray is filled
with groups of empty tubes, transferring a row of grouped empty tubes to a
filing conveyor by a transfer device, and filling the grouped empty tubes

with content by individual filling nozzles are comprised.

By the inventive method, different types of empty tubes can be filled with
different contents In the same tube filling machine at the same time. Each
filling head Is In this case provided with a different content, and the content
s filled in the corresponding empty tubes. Since the tubes are grouped in
the receiving tray and a row of grouped tubes Is transferred from the

recelving tray, It Is secured that the right content is filled in the right tube.

The method Is suitable to be used to fill two, three, four or more different
types of empty tubes at the same time. The receiving tray Is provided with
separating means, such that each empty tube 1s supported individually. This
allows the tube filling machine to use all or some of the individual filling
heads to fill empty tubes. In the case when three different tubes are filleq,

one filling head 1s not used.
BRIEF DESCRIPTION OF DRAWINGS

The invention will be described In greater detail iIn the following, with
reference to the embodiments that are shown In the attached drawings, In

which

Fig. 1 shows a schematic view of a tube filling machine according to

the Invention,

Fig. 2 shows a view of a grouping device,
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Fig. 3 shows an empty receiving tray,

Fig. 4 shows a receiving tray holding two different types of empty
tubes,

Fig. 5 shows a recelving tray holding three different types of empty
tubes, and

Fig. 6 shows a receiving tray holding four different types of empty
tubes.

MODES FOR CARRYING OUT THE INVENTION

The embodiments of the invention with further developments described In
the following are to be regarded only as examples and are in no way to limit

the scope of the protection provided by the patent claims.

The tube filling machine according to the Invention 1s adapted to
simultaneously fill different types of empty tubes with a content, where the
empty tubes are grouped In a predefined manner. The tube filling machine
IS adapted to fill two, three, four or more different tubes at the same time. It
IS of advantage If the tubes have the same size, 1.e. the same height and
the same diameter, but some variations in size 1s also possible, especially
IN height. The tubes may also have different caps and of course different
printing. If the tube filling machine 1s provided with Individual sealing

devices, It Is also possible to use tubes of different materials.

In Fig. 1, a schematic view of a tube filling machine 1 1s shown. The tube
fllling machine 1 comprises a grouping device 11, a transfer device 9, a
conveyor / and a filling device 2 comprising a plurality of filing nozzles, a
first filling nozzle 3, a second filling nozzle 4, a third filling nozzle 5 and a
fourth filling nozzle 6. The grouping device 11, shown In Fig. 2, comprises
at least two supply trays holding different types of empty tubes. The

grouping device further comprises a receiving tray 1/ and a pick-up head
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12. The transfer device 9 Is adapted to transfer empty tubes 18 from the

recelving tray 17 to the filling conveyor 7.

The pick-up head 12 1s a conventional pick-up head used In tube filling
machines. The pick-up head may e.g. pick up empty tubes by vacuum cups
holding the empty tubes on the outer side wall, or may pick up empty tubes
by holding the empty tubes on the Iinner side wall. The pick-up head Is
adapted to pick up a row of empty tubes 18 from a supply tray. A row may
e.g. contain between 8 to 20 empty tubes. The pick-up head may be the
conventional pick-up head arranged In a tube filing machine that places
empty tubes on the tube filling conveyor, or may be an additional pick-up
head. The pick-up head may e.g. be mounted on an industrial robot. The
transfer device 9 may also comprise a similar pick-up head or may transfer
a grouped row of empty tubes to the filling conveyor with a different type of

pick-up head.

In the shown example, the tube filing machine Is provided with four
iIndividual filling heads, each having a filling nozzle. In the shown example,
the grouping device comprises four supply trays, a first supply tray 13 with
a first type of tubes, a second supply tray 14 with a second type of tubes, a
third supply tray 15 with a third type of tubes and a fourth supply tray 16 with
a fourth type of tubes. The number of rows In the receiving tray 17 must be
dividable by the number of individual filling nozzles of the filling device 2 In
order to be able to provide a row of grouped empty tubes. The receiving tray

17/ may e.g. comprise 8, 12 or 16 rows.

In the shown example, the pick-up head Is adapted to pick up empty tubes
from two, three or four different supply trays. The grouping device further
comprises a receiving tray 17, also shown in Fig. 3, in which the rows of
empty tubes are placed. The receiving tray comprises a number of rows and
a number of columns, In the shown example 16 rows and 15 columns. The
recelving tray Is provided with separating means that separates the rows

and columns, such that each empty tube can be supported individually. In
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the shown example, the receiving tray Is provided with dividing walls 19
separating the rows from each other. Each dividing wall Is provided with
position protrusions 20 separating each position of a tube In a row, such that
the columns are also separated from each other. In a supply tray 13, 14, 15,
16, the rows 27, 28 are arranged along the x-axis. In the receiving tray 17/,
the rows 22, 23, 24, 25 are arranged along the x-axis and the columns, e.g.

the first column 26, are arranged along the y-axis.

The pick-up head 12 of the grouping device 11 I1s adapted to pick up rows
of empty tubes 18 from the supply trays holding the different types of empty
tubes that are to be used. In the example, the number of different tubes that
may be used Is two, three or four. The pick-up head is thus adapted to pick
up empty tubes from two, three or four different supply trays. The empty
tubes 18 are arranged as groups of empty tubes In the receiving tray, where
a group of empty tubes contains two, three or four rows of different types of
empty tubes. In one example, the pick-up head will pick up a complete row
of empty tubes from a supply tray holding one type of empty tubes. The
pick-up head may also pick up two rows at the same time, e.g. If a group of
empty tubes will contain two empty tubes of a first type arranged adjacent
each other and two empty tubes of a second type arranged adjacent each
other. The pick-up head will In one example start with the first row 27 of
empty tubes and will then pick-up the second row 28 of empty tubes etc. A
supply tray Is tilted somewhat such that the first row of empty tubes is the
uppermost row of empty tubes. The pick-up head will place the row of empty

tubes In the receliving tray.

In one development of the invention, the grouping device 1 will pick up a
row of empty tubes 18 from two different supply trays 13, 14, each supply
tray holding one type of empty tubes. In the shown example, supply tray 13
holds empty tubes of type A and supply tray 14 holds empty tubes of type
B. The group of empty tubes 21, 1.e. the rows of different types of empty

tubes, will be placed in a the first two rows of the receiving tray 17. In this
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example, the first group 1s placed Iin rows 22 and 23. A further group of
empty tubes will be placed adjacent the first group of empty tubes In the
recelving tray, in the shown example in rows 24 and 25. The grouping device
will continue to place groups of empty tubes In the receiving tray, until it Is
filled with groups of empty tubes, such that every second row contains the
type A of empty tubes and every other row contains the type B of empty

tubes.

Fig. 4 shows an example of a receiving tray 17 filled with empty tubes of
type A and type B. The tubes are now grouped such that the tube filling
machine will be able to fill every second tube with a different content, e.g.
paste, than the other tubes. In this example, the first and the fourth filling
heads of the tube filling machine are filled with a first paste, and the second
and third filling heads are filled with a second paste. It would also be
possible to arrange the group of empty tubes such that the group of empty
tubes contains two empty tubes of type A arranged adjacent each other and
two empty tubes of type B arranged adjacent each other. The group of
empty tubes would thus contain a first and a second row of empty tubes of

type A, and a third and a fourth row of empty tubes of type B.

In one development of the iInvention, the grouping device 11 will pick up a
row of empty tubes 18 from three different supply trays 13, 14, 15, each
supply tray holding one type of empty tubes. In this example, supply tray 13
holds empty tubes of type A, supply tray 14 holds empty tubes of type B and
supply tray 15 holds empty tubes of type C. The group of empty tubes 21,
.e. the rows of different types of empty tubes, will be placed in the first three
rows In the receiving tray 17. In this example, the first group Is placed In
rows 22, 23, 24 and 25. In this case, where three different types A, B, C of
tubes are used, the group of empty tubes contains a first row of empty tubes
of type A, a second row of empty tubes of type B, a third row of empty tubes
of type C, and a fourth row without any tubes. A second group of empty

tubes will be placed adjacent the first group of empty tubes In the receiving
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tray. The grouping device will continue to insert groups of empty tubes In

the receiving tray until it is filled with groups of empty tubes.

FIg. 5 shows an example of a receiving tray 17 filled with empty tubes of
type A, type B and type C. The receiving tray contains three different types
of empty tubes, arranged In rows next to each other, with every fourth row
being empty. In this way, the transfer device will be able to transfer a row of
grouped empty tubes to the filling conveyor, by picking up a column from
the receiving tray. Depending on the type of transfer device, the receiving
tray may be rotated by 90 degrees such that the columns of the receiving
tray are parallel with the filling conveyor. In this example, the transfer device
can pick up grouped rows of empty tubes comprising three different types.
The tubes are now grouped such that the tube filling machine will be able to
fill the three different types of empty tubes with three different contents, e.g.
pastes. In this example, the first filling nozzle 3 of the tube filing machine
will fill a first paste, the fourth filling nozzle & will fill a second paste and the
third filling nozzle 5 will fill a third paste. The second filling nozzle 4 Is not

used In this example.

In one development of the Invention, the grouping device 1 will pick up a
row of empty tubes 18 from four different supply trays 13, 14, 15, 16, each
supply tray holding one type of empty tubes. In the shown example, supply
tray 13 holds empty tubes of type A, supply tray 14 holds empty tubes of
type B, supply tray 15 holds empty tubes of type C and supply tray 16 holds
empty tubes of type D. The group of empty tubes 21 will be placed in the
first four rows of the receiving tray 17. In this example, the first group Is
placed In rows 22, 23, 24 and 25. In this case, where four different types A,
B, C, D of tubes are used, the group of empty tubes contains a first row of
empty tubes of type A, a second row of empty tubes of type B, a third row
of empty tubes of type C, and a fourth row of empty tubes of type D. A
second group of empty tubes will be placed adjacent the first group of empty

tubes In the receiving tray. The grouping device will continue to insert
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groups of empty tubes In the receiving tray until it 1s filled with groups of

empty tubes.

FIg. © shows an example of a receiving tray 1/ filled with empty tubes of
type A, type B, type C and type D. The receiving tray will now contain four
different types of empty tubes, arranged In rows next to each other. A
transfer device will now be able to transfer a row of grouped tubes to a filling
conveyor, by picking up a column of the receiving tray. The receiving tray
may be rotated by 90 degrees such that the columns of the receiving tray
are parallel with the filling conveyor. The transfer device of the tube filling
machine will be able to pick up grouped rows of empty tubes having four
different types of empty tubes. The tubes are now grouped such that the
tube filling machine will be able to fill the four different types of empty tubes
with different pastes. In this example, the first filling nozzle 3 of the tube
fllling machine will fill a first paste, the fourth filling nozzle 6 will fill a second
paste, the third filling nozzle 5 will fill a third paste and the second filling

nozzle 4 will fill a fourth paste.

When the receiving tray has been filled with groups of empty tubes, the
recelving tray will contain groups of different types of empty tubes arranged
adjacent each other in a predefined order. When a pick-up head picks up a
grouped row of empty tubes from a column, e.g. from the first column 26, of
the receiving tray, the grouped row of empty tubes will contain different
types of empty tubes arranged In the predefined order. This may e.g. be
achieved In that the recelving tray i1s rotated by 90 degrees, such that the
pick-up head can pick up grouped rows of empty tubes from the receiving
tray, or that the pick-up head is rotated by 90 degrees when the grouped

rows of empty tubes are picked up from the receiving tray.

The empty tubes may also be arranged In other ways If required. In one
example, a group of empty tubes 21 comprises three rows of empty tubes
of the same type, and a fourth row of empty tubes of another type. This may

e.g. be used for promotional purposes, where a fourth tube with a different
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content Is given as a gift when a pack of three tubes 1s bought. The pick-up
head will In this case pick up three rows from a first supply tray 13 and place
them In the first 22, second 23 and third 24 row of the recelving tray 17 and
then pick up a row of empty tubes from a second supply tray 14 and place
them In the fourth row 25. The pick-up head will continue to consecutively
pick up three rows of empty tubes from the first supply tray and a row of
empty tubes from the second supply tray and to place them in alternating

rows In the recelving tray, with every fourth row being of a different type.

The receiving tray will now contain two types of empty tubes, arranged with
three tubes of the same type next to each other, with every fourth row being
of a different type. The transfer device will now be able to pick up grouped
rows of empty tubes, where every fourth tube Is of a different type. The
tubes are now grouped such that the tube filling machine will be able to fill
three empty tubes with one paste and a fourth empty tube with a different
paste. In this example, the first, third and fourth filling nozzles of the tube
flling machine will fill a first paste, and the second filling head will fill a

second paste.

The receiving tray may be rotated by 90 degrees before the transfer device
transfers the grouped rows to the filling conveyor. This may facilitate for a
pick-up head of the transfer device to pick up grouped rows with different
empty tubes, sorted In the desired pattern. The tube filling machine will be
used for filling different empty tubes at the same time, which provides a
flexible way of using the tube filling machine when the full capacity of the
tube filling machine I1s not required for a single type of empty tubes. The
tube filling machines s preferably provided with a medium tube filling
capacity, e.g. In the range between 200 — 500 tubes per minute, but higher
capacity machines may also be used. Machines with lower capacity does
not have pick-up heads that pick up such large rows of empty tubes at the
same time, and are often not provided with several individual filling heads.

Tube filling machines having a larger capacity are used for large quantities
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of the same type of tube, and It Is most often not necessary to divide the

tube flow.

Fig. 1 shows an example in which a row of grouped empty tubes comprising
four different tubes A, B, C, D are filled by four different filling nozzles 3, 4,
S, 6. In the shown example, the filling nozzles are offset somewhat. In the
shown example, tube A Is filled by filling nozzle 3, tube B is filled by filling
nozzle 6, tube C is filled by filling nozzle 5, and tube D is filled by filling
nozzle 4. The filling nozzles are spaced apart such that all different empty
tubes are filled at the same time. The container 8 of the filling device 2 Is
preferably provided with different compartments, holding different contents
such as paste, depending on how many different tubes that are to be filled.
In this case, the filling conveyor 1s advanced by four steps for each filling

operation.

In the Inventive method for filling tubes In a receiving tray, groups of empty
tubes containing rows of different types of empty tubes are picked up from
different support trays and are inserted In rows In the receiving tray in a
predefined order. The method encompasses two, three, four or more
different types of empty tubes. The size of the rows of the recelving tray
correspond to the size of the rows of the supply trays, and may e.g. be In
the range between 9 — 15 empty tubes. The size of the rows of the receiving
tray corresponds to the pick-up head that i1s used, but to provide a flexible
solution that can be used for a different amount of empty tube types, each
row of the recelving tray in the shown example should hold 8, 12 or 16 tubes.
For a tube filling machine having e.g. ten individual filling heads, the number

of rows are suitably 10, 15 or 20.

In the method, the pick-up head first picks up a row with empty tubes from
a first supply tray. The tubes are placed in the first row of the receiving tray.
The pick-up head will then pick up a row of empty tubes from a second

supply tray and will insert these In the second row of the receiving tray.
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If only two different types of tubes are used, a group of empty tubes have
been placed In the recelving tray and the pick-up head will continue to pick
up empty tubes from the first supply tray and the second supply tray and to
place them In further groups In the receiving tray, such that every second

empty tube Is of the first type and every other empty tube is of the second

type.

If three different types of empty tubes are comprised in a group of empty
tubes, the pick-up head will pick up a row of empty tubes from a third supply
tray and will place them In the third row of the receiving tray, after the first
and the second rows are filled with tubes from the first supply tray and the
second supply tray. No tubes will be placed in the fourth row, which will be
left empty. The pick-up head will then continue to pick-up empty tubes from
the first supply tray, and will place these In the fifth row of the receiving tray.
After that, the sixth and the seventh rows are filled with empty tubes from
the second and the third supply trays, respectively, with the eighth row being
left empty. For a recelving tray having eight rows, the tray i1s now filled. For
a receiving tray having 12 or 16 rows, this placement of empty tubes iIs

repeated until the receiving tray is full.

If four different types of empty tubes are comprised In a group of empty
tubes, the pick-up head will pick up a row of empty tubes from a fourth
supply tray and will insert them In the fourth row of the receiving tray, after
the first, the second and the third rows are filled with tubes from the first
supply tray, the second supply tray and the third supply tray. The pick-up
head will then continue to pick-up empty tubes from the first supply tray, and
will place these In the fifth row of the recelving tray. After that, the sixth, the
seventh and the eighth rows are filled with empty tubes from the second,
the third and the fourth supply trays, respectively. For a receiving tray having
eight rows, the tray is now filled. For a receiving tray having 12 or 16 rows,

this positioning of empty tubes Is repeated until the receiving tray is full.
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In a development of the method, the empty tubes may also be placed in the
recelving tray one type of the time. In an example where a group of empty
tubes comprises two different types of empty tubes, the pick-up head will
first place empty tubes of the first type from the first supply tray in the first,
the third, the fifth rows etc. until every second row is filled with empty tubes
of the first type. The pick-up head will then fill the rest of the rows with empty
tubes of a second type from the second supply tray, such that ever other
row IS filled with empty tubes from the second supply tray. This Is possible
since the recelving tray Is provided with separating means, such that every
tube position 1s supported individually. This method may also be used when
three, four or more different types of empty tubes are used. This may reduce
the time for packing the receiving tray further, and may further simplify the

replacement of supply trays.

In another example of the method, the tube filing machine 1s provided with
two pick-up heads. In this case, with a group of empty tubes comprising two
different types of empty tubes, each pick-up head may only pick up one type
of empty tubes each, such that the first pick-up head only picks up empty
tubes from the first supply tray, and the second pick-up head only picks up
empty tubes form the second supply tray. This will simplify the packing of a

recelving tray further.

The invention 1s not to be regarded as being limited to the embodiments
described above, a number of additional variants and modifications being

possible within the scope of the subsequent patent claims.
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CLAIMS

1. Atube filing machine (1) adapted to simultaneously fill different types

of empty tubes (18), where the filling machine (1) comprises a

grouping device (11), atransfer device (9), a conveyor (/) and a filling

S device (2) comprising a plurality of filling nozzles (3, 4, 5, 6), where
the grouping device (11) comprises a first supply tray (13) with a first

type of tubes, a second supply tray (14) with a second type of tubes,

a recelving tray (17) and a pick-up head (12), where the transfer

device (9) Is adapted to transfer empty tubes (18) from the receiving

10 tray (1/7) to the conveyor (7), characterized in that the
grouping device (11) 1s adapted to place a plurality of groups (21) of

empty tubes adjacent each other in the receiving tray (17), where a

group (21) comprises a row of the first type of tubes and a row of the

second type of tubes, that the transfer device (9) I1s adapted to

15 transfer a row of grouped empty tubes from the receiving tray (17) to
the conveyor (9), and where the filling nozzles (3, 4, 5, 6) are adapted

to fill the row of grouped empty tubes with different content.

2. A tube filling machine according to claim 1,
characterized i1n thatthe rows (22, 23, 24, 25) and columns

20 (26) of the recelving tray (1/7) are separated by separating means
(19, 20).

3. A tube filling machine according to clam 1 or 2,
characterized 1n that the groups (21) of empty tubes placed
adjacent each other in the receiving tray (17) by the grouping device

25 (11) comprises a row of the first type of tubes, a row of the second

type of tubes and a row of a third type of tubes.

4. A tube filing machine according to any of clams 1 to 3,
characterized 1n that the groups (21) of empty tubes placed

adjacent each other in the receiving tray (17) by the grouping device
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(11) comprises a row of the first type of tubes, a row of the second
type of tubes, a row of a third type of tubes and a row of a fourth type

of tubes.

. A tube filling machine according to any of the preceding

clams, characterized in that the grouping device (11) Is
adapted to rotate the receiving tray (17) by 90 degrees when the

groups (21) of empty tubes has been placed in the receiving tray (17).

. A tube filing machine according to any of the preceding

clams, characterized in that the number of rows In the
receiving tray (17) I1s dividable by the number of individual filling
nozzles (3, 4, 5, 6) of the filling device (2).

. A tube filling machine according to any of the preceding

clams, characterized in that the receiving tray (17)

comprises 8, 12 or 16 rows.

. Method for simultaneously filling different types of empty tubes with

a content, comprising the steps of:

placing a group of empty tubes In a recelving tray, where the group
of empty tubes comprises at least two rows of different types of

empty tubes,

placing another group of empty tubes adjacent the first group of
empty tubes in the receiving tray until the receiving tray is filled with

groups of empty tubes,

transferring a row of grouped empty tubes from a column of the

recelving tray to a filling conveyor by a transfer device, and

filling the grouped row of empty tubes with content by individual filling

nozzles.
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9. Method accordingtoclam8, characterized 1n thatalltubes
of a group of empty tubes are placed In the receiving tray before the

next group of empty tubes are placed In the receiving tray.

10.Method according to clam 8, characterized in that all
S empty tubes of a first type of empty tubes are placed In the receiving
tray before all empty tubes of a further type of empty tubes are placed

IN the recelving tray.

11.Method accordng to any of <clams 8 to 10,
characterized 1n that a group of empty tubes comprises a
10 first row of a first type of empty tubes, and a second row of a second

type of empty tubes.

12.Method accordng to any of <clams 8 to 10,
characterized 1n that a group of empty tubes comprises a
first row of a first type of empty tubes, a second row of a second type

15 of empty tubes, a third row of a third type of empty tubes, and a fourth

row that contains no empty tubes.

13.Method accordng to any of <clams 8 to 10,
characterized 1n that a group of empty tubes comprises a
first row of a first type of empty tubes, a second row of a second type

20 of empty tubes, a third row of a third type of empty tubes, and a fourth

row of a fourth type of empty tubes.

14.Method accordng to any of <clams 8 to 13,
characterized in that the method comprises the additional
step of: rotating the receiving tray by 90 degrees, such that a transfer

25 device can pick up grouped rows comprising different types of empty

tubes from a column of the receiving tray.
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