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DEVICE FOR LOADING OF PACKAGES INTO-:
TRANSPORT CONTAINERS :

This is a continuation of application Ser. No.
331,432, filed Feb. 12, 1973 and now abandoned.

The present invention relates to a device for the load-
ing of packages, and in particular tetrahedron-shaped
packages, into transport containers in the form of bas-
kets or cases.

In modern, high-capacity packaging machines a need
exists for the automatic handling of the packages put
out by the packaging machine and placing the same in
a transport container. Special difficulties arise from the
fact that the said packages are not of parallelepipedic
shape, but are e.g. tetrahedral, as is the case with cer-
tain packages marketed under the trade mark TETRA
PAK. These tetrahedral packages are transported
mainly in a special transport container consisting of a
hexagonal container with a pyramid-shaped base insert,
into which containers the tetrahedron-shaped packages
are loaded, usually in three layers with six package
units in each layer. The stacking of the tetrahedron-
shaped containers in the said transport containers can
be done automatically with special loading machines,
which in principle comprise a revolving table upon
which are placed a number of transport containers on
a rotatable base, whereupon package units are fed to
the transport containers with stepwise advance of the
revolving table and stepwise rotation, which package
units are delivered by the packaging machine and made
to fall into the transport containers, which with the help
of the revolving table and the rotatable base are ad-
vanced into such positions that the dropping package
units are made to fall on the intended place in the
stacking pattern.

These automatic loading devices worked satisfacto-
rily in themselves, but it has been found that with an in-
creased rate of production of the packaging machines
the number of faulty loadings increased to a dispropor-
tionately great extent so that the speed of production
of the packaging machines could not be put to full ad-
vantage. ' :

A clear need exists therefore for an automatic load-
ing device, and it has been found that an appreciably
safer loading function even at much higher loading
speeds can be achieved with a device in accordance
with the invention. The device according to the inven-
tion is based on the principle that the packaging units
are introduced first into an intermediate collecting
space, the so-called matrices, in which they are ar-
ranged in the desired configuration and from which
they are transferred by means of gripping members
provided with suction heads to the transport container
in which the packages are put down. The invention is
characterized for one thing by the device for the move-
ment of the packages along a conveyor track, for an-
other by the intermediate collecting space, the so-
called matrices, in which a certain number of packages
are arranged so that they can be collected in a desired
configuration, for another by the device for the transfer
of the packages from the said conveyor track to the
said matrices and for another by devices for the trans-
fer of the packages collected in the said matrices to the
said transport container and the loading of the pack-

ages into the transport container.
The invention will in the following be described with

reference to the enclosed schematic drawing, in which:

2

FIG. 1 shows a side view of the device in accordance
with the invention; -
"FIGS. 2-8 show the device seen‘from the top during

" various sequences of the loading process; and
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FIGS. 9-11 show a gripping device during the loading
of the three layers into the transport container.

In the side view of the device shown in FIG. 1 a pack-
aging machine, indicated only schematically is marked
1. A conveyor track for the packages is marked 2 and

"the packages which are moved along the track 2 and

which are produced by means of the packaging ma-
chine are marked 3. The conveyor track 2 is conducted
over a'number of driving or pulley wheels 4'and it is
provided with carrier devices' 5 which are arranged at
equal ‘distance from one another along the conveyor
track 2. The device comprises furthermore movable
guide rail elements 6, by means of which the packages
3 can be transferred from the track 2 to. specially ar-
ranged matrices 7, which function as intermediate col-
lecting place for the packages 3. The matrices 7 are ro-
tatable step-by-step by means of an indexing gear box
8 and the indexing of the matrices 7 takes place syn-
chronously with the advance of the packages 3.

The device comprises furthermore elements for the
transfer of the packages 3 from the said conveyor track
2 to the matrices 7, and these devices consist of later-
ally displaceable guide rails 6 which are operated with
the help of an operating member 22. The movable
guide rails 6 can cooperate with fixed guide rails 19,
which are arranged on either side of the conveyor track
2 and which terminate in parts directed toward the ma-
trices 7.

For the transfer of the packages 3 collected in the
matrices 7 to the transport container an arrangement
is present which consists of a column 10 which can be
vertically raised and lowered and which carries two
arms 9A and 9B which are rigidly connected to one an-
other. At the outer ends of the said arms 9 gripping de-
vices 12 are arranged which are adapted so that they
can pivot in the vertical plane. The said gripping de-
vices 12 carry suction heads 11 which can be con-
nected to a vacuum source (not shown). The column
10 can be raised and lowered and can moreover be ro-
tated by means of a guiding member 13 which is
adapted so as to work synchronously with the rotatory
movement of the matrices 7 in a manner which will be
described later. The gripping device 12 is adapted so
that it can at least partly be operated by means of air
cylinders 18.

The transport containers intended for filling are
marked 15 and they are moved along the track 14. The
transport containers 15 are fixed in position by a mem-
ber 16 which is controlled by means of air cylinder 17.

For the sake of greater clarity the same reference
numbers as in FIG. 1 are also used in the other figures.
In FIGS. 2-8 which show a plan view of the device
shown in FIG. 1, some of the details are illustrated
which cannot be seen in FIG. 1. Thus the guide rails ar-
ranged along the track 2 are marked 19 and a turn table
in connection with the conveyor track 14 is marked 20.
The spaces for the collection of the tetrahedral pack-
ages in the matrices 7 are marked 21 and the operating
device for the guide rail elements 6 is marked 22.

Finally in FIGS. 9-11 the operating rod of the air cyl-
inder 18 is marked 24, a movable plate connected to
the operating rod is marked 25. A base plate on which
the air cylinder 18 is arranged and which is joined to
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the arms 9 is marked 30 and the vertical fastening de-

vice for the suction head device connected to the plate .

30 is marked 29. Numerals 26 and 27 refer to hinged
members which can be acted upon by the plate 25, and
28 refers to the fixing plate for the suction heads 11.

DESCRIPTION OF THE OPERATION OF THE
DEVICE

Tetrahedron-shaped packages are manufactured ina
manner known in itself in that a packaging material
web of plastic-lined paper by means of the packaging
machine 1 is folded round to a tube, thé longitudinal
edges of which are joined together in a seam, where-
upon the tube is filled with the filling material con-
cerned, pressed flat and sealed along sealing regions sit-
uated at a distance from each other and arranged per-
pendicular to one another. After the sealing the indi-
vidual package units 3 are separated by cutting in the
said sealing regions and are made to drop onto a trans-
port track 2 which consits of an endless chain passing
over driven pulley wheels 4. The tetrahedral packages
3, which from the packaging machine 1 drop down
onto the transport track 2 are collected by carriers §
and are transported along the transport track 2 with the
packages 3 being supported by guide rails 19. The tet-
rahedral packages 3 transported along the conveyor
track can be deflected from the conveyor track 2 by
means of movably arranged guide rail devices 6, in that
the said guide rail devices which appropriately may
consist of two straight bars parallel to one another, can
be switched from the one side to the other side by
means of the operating member 22.

The aforementioned fixed guide rails 19 terminate in
a bent portion, which at each guide rail is directed
toward the matrices 7 representing the intermediate
collecting space. By switching the movable guide rail
device 6 for example toward the right, the package
units 3 moved along on the conveyor track are forced
against the right-hand side of the fixed guide rails 19
and are deflected from the track, while the package re-
ceives guidance by the said bent portion of one of the
fixed guide rails 19. The fixed guide rails 19, the mov-
able guide rail devices 6 and the matrices 7 represent-
ing the intermediate collecting space are so placed in
relation to one another, that the deflected tetrahedral
packages 3 are made to fall into a free space 21 in that
matrix 7 toward which the package 3 is being deflected.

In the embodiment of the device shown here each
matrix 7 has six spaces 21 which are so formed that
each of them can receive one tetrahedral package 3, so
that the upturned side-wall of the same is located
mainly in the horizontal plane. In order that the feed of
the tetrahedral packages 3 to the matrix 7 may take
place in the desired manner the movement of the ma-
trix 7 and the movement of the movable guide rail de-
vice 6 must of course be synchronized with the move-
ment of the conveyor track 2 in such a manner, that the
matrix 7 is advanced in the same rhythm as new pack-
ages 3 are deflected from the conveyor track 2. It is
also necessary that after (in the example described
here) six packages have been fed into the matrix 7 and
thus all the spaces 21 have been taken up by packages,
the movable guide rail member 6 is switched so that the
next passage is deflected to the other matrix 7, which
is empty and ready to receive new package units 3.

The package units 3 temporarily stored in the matri-
ces 7 are transferred from the matrices to a transport
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4

container 15 by means of transfer devices which com-
prise arms 9 rigidly connected to one another and ro-
tatable about a column 10, at the outer end of which
arms gripping devices 12 are arranged. The said grip-
ping devices are shown in greater detail in FIGS. 9-11
and they each consist of a base plate 30 which is con-
nected to the arms 9 and an air cylinder 18 arranged on
the base plate 30 with an operating rod 24 by means of
which a plate 25 can be raised and lowered between
vertically arranged fixing members 29. The fixing mem-
bers 29 are six in number in the example shown and are
distributed evenly around the base plate 30 and each of
the fixing members 29 has in its lower part pivotable
plates 28 which each carry a suction head 11 which can
be connected by means of a hose 23 to a vacuum
source. The plates 28, moreover, are pivotably con-
nected by means of a hinged member to a link 27 which
in turn is pivotably connected to the movable plate 25
along a hinged link 26.

If we start from the position shown in FIG. 2 the
right-hand matrix 7 is filled with tetrahedral packages
3, while the left-hand matrix is empty. The movable
guide rail device 6 has just switched from right to left
and therefore deflects the package units 3 moved along
the conveyor track 2 to the left-hand matrix 7, while
the latter performs a step-by-step revolving movement,
so that a new space 21 is advanced for each new pack-
age unit 3 which is deflected to the matrix 7 in ques-
tion. The right-hand matrix 7 is filled with tetrahedral
packages 3 and the arms 9 are brought into such a posi-
tion as a result of rotation around the column 10, that
the gripping device 12 fitted to arm A is located di-
rectly above the right-hand, filled matrix 7. The grip-
ping device 12 connected to the arm B carries no tetra-
hedral packages, since the condition shown in FIG. 2
is meant to illustrate the starting-up of the device. Di-
rectly underneath the gripping device 12 connected to
the arm B, however, a transport container 185 is present
of the type which consists of six walls and a pyramid-
shaped base, the walls forming a hexagonal prism and
the angles of the edges between the prism walls and the
pyramid-shaped base plane corresponding largely to
the angles of the edges of the tetrahedrons which are
meant to be placed into the transport container. The
transport container 15 has also been given the designa-
tion I to indicate that it is the first transport container
to be presented for packing. The transport container 15
is moved along the track 14 until it reaches the correct
position when the position-fixing member 16 shown in
FIG. 1 with the help of the air cylinders 17 fixes the
container in correct position in relation to the gripping
device 12.

When the arms 9 are swivelled to the position shown
in FIG. 2 the arms 9 are lowered, and with them also
the gripping device 12, down toward the matrix 7 or the
transport container 15, and the suction heads 11 of the
gripping device 12 are brought into contact with the
upturned sides of the tetrahedral packages 3, where-
upon the suction heads 11 are connected to a vacuum
source so that the packages are sucked fast to the suc-
tion heads. The arms 9 are then raised, whereupon they
are swivelled so that the arm A is brought into a posi-
tion directly above the transport container 15, while
the arm B is swivelled toward the now filled, left-hand
matrix 7.

During their swivelling movement from the right-

_hand matrix 7 to the position which is shown in FIG. 3
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the plates 28 provided with suction heads 11 are swiv-

elled inward-upward to the position which is shown in .

FIG. 9. The swivelling up of the plate 28 takes place
with the help of the link arms 27, which'in their turn are
fixed to.the plate 25 which through the action of the
operating rod 24 of the air cylinder 18 can be brought
into the position shown. Since the tetrahedral packages
3 are gripped by the suction heads 11 on the upturned
sides, which are largely horizontal when the packages
3 are in the matrix 7, the packages 34, as can be seen
in FIG. 9 will also be swivelled inward-upward to the
position shown. When the arms 9 have attained the po-
sition shown in FIG. 3 they are lowered anew along the
column 10, the gripping device 12 arranged on the arm

B with its suction heads seizing hold of the tetrahedral.

packages collected in the left-hand matrix 7 while the
tetrahedral packages 3a, whichare held fast by the suc-
tion heads in-the gripping device 12 connected to the
arm A are released from the suction heads 11 in that
the connection of the suction heads to the vacuum
source via the hoses 23 is interrupted. When the tetra-
hedral packages 3a are at the same time released from
the suction heads 11 they fall down toward the pyra-
mid-shaped base of the transport container 15 and
place themselves in the position which is shown in FIG.
9 with their down-turned sides resting against the sides
of the pyramid-shaped base. So that the height of drop
should not be too great at the loading of the first layer
3a it may be suitable that during the loading of this
layer the transport containers 15 should be raised one
height of package, that is to say generally 10-15 cm.

When the first layer of tetrahedral packages 3a has
been loaded into the transport container 15 the arms
are swivelled anew so that the arm A with its gripping
device 12 comes to be located above the right-hand
matrix 7, which is now filled with tetrahedral packages
3, while the gripping device of the arm B is located
above the transport container 15, Before the arms 9 are
lowered to seize hold and lift up the tetrahedral pack-
ages 3 collected in the right-hand matrix 7, and respec-
tively release the tetrahedral packages held fast by the
gripping device connected to the arm B down into the
transport container 15, a part 20 of the track 14 is ro-
tated by 30° so that the tetrahedral packages in the
manner as shown in FIG. 10 are released down in be-
tween the tetrahedral packages placed in the bottom
layer 3a. As can be seen from FIG. 10 the plates 28
with the corresponding suction heads 11 are not piv-
oted up during the insertion of the second layer of tet-
rahedral packages 3b in the manner described earlier,
but the tetrahedral packages 3b are retained in the po-
sition as they are lifted out of the matrix when they are
released from the suction heads by virtue of the inter-
ruption of the vacuum connection to the suction heads
11 and are made to drop down between the tetrahedral
packages placed in the bottom layer 3a as shown in
FIG. 10.

The third and last layer of tetrahedral packages 3c is
loaded in accordance with FIG. § in the same manner
as the first layer by means of the arms 9 being swivelled
and the tetrahedral packages 3 collected from the
right-hand matrix 7, after they have been pivoted up
with the help of suction heads 11 in the manner as
shown in FIG. 11, being put down in the transport con-
tainer 15, which has now been rotated back to its origi-
nal position, while at the same time the gripping device
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6

12 connected to the arm B seizes hold of the tetrahe-
dral packages 3 collected in the left-hand matrix 7.

.. After loading of the two first’ layers of tétfahedral
packages 3a and 3b the packages 3 already loaded form
a conical or pyramidal recess in the transport container
15, and the packages 3¢ placed into the third layer, on
being released from the suction heads, can fall down
with their parts turned toward each other into the said
recess, so that they form with their upper sides a rela-'
tively plane or somewhat convex total surface in the
transport container 15. After loading of the said. third
layer 3c in the transport container 15 the arms 9 swivel
in the manner as shown in FIG. 6 and the full transport
container 15, also marked by 1, is replaced by a new
empty transport container 15 which is, marked by II.
The tetrahedral packages 3 collected from the matrix
7 are loaded as described earlier as a'first layer in the
new transport container II at the same time as the tetra-
hedral packages 3 collected in the right-hand matrix 7
are picked up by the gripping device 12 arranged on
the arm A. o

The middle layer 3b is loaded into the transport con-
tainer II in the manner as described earlier, while the
part 20 of the transport track 14 is rotated 30° and the
suction head plates are maintained in the same position
which they had during the picking up of the tetrahedral
packages from the matrix 7 in accordance with what is
shown in FIG. 7. In FIG. 8 finally is shown how the
third layer 3¢ of tetrahedral packages is inserted into
the transport container II, which has now been rotated
back to its original position. When the transport con-
tainer Il has been filled with packages the working
cycle is complete and a new transport container can be
advanced into the loading position while the loading
procedure in accorance with FIG. 3 is repeated.

As is apparent from the descriptions given all the
movements must be synchronized accurately with one
another so that the arms 9 work accurately in tact with
the loading of the tetrahedral packages 3 in the matri-
ces 7. The arms 9 will thus be swivelled at every sixth
indexing of the matrices 7 and the suction heads 11 will
be connected to their vacuum source during the period
of time which it takes to seize hold of the tetrahedral
packages stored in the matrix 7 and swivel them over
to the transport container 15. After the suction opera-
tion the suction head plates 28 in the gripping devices
12 will be pivoted inward-upward at the loading of the
first and the third layer in each transport container, but
a corresponding pivoting up will not take place at the
loading of the middle layer of tetrahedral packages 3b.
For this purpose the transport container 15 will be ro-
tated about 30° at the loading of this layer 3b with the
help of the movable section 20 of the transport track
14.

The above-mentioned movements can advanta-
geously be controlled with the help of cam plates and
gear devices of different kinds, and it has been found
that with devices in accordance with the invention a
very safe loading function can be achieved even at very
great loading speeds.

In the embodiment of the invention dealt with here
only the loading of tetrahedral packages into hexagonal
containers is described in which the tetraheders are
loaded in three layers in a space-saving manner, known
in itself. It is also possible, however, to carry out load-
ing operations for packages other than tetrahedral ones
with the device in accordance with the invention. The
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invention should advantageously be applicable to paék—

ages of conical, cylindrical, primatic, para]leleplpedlc
or other form. It should further be observed that the in-
vention is not limited to the loading of packages into
hexagonal transport containers, éven though such con-
tainers are particularly suitable for the space-saving
stacking of tetrahedral packages, but it is of course
fully possible to use transport containers of different
shape, e.g., an ordinary rectangular container, but the
design of the intermediate collecting spaces and matri-
ces must naturally be adapted to the appearance of the
transport container and the appearance of the pack-
ages for best results to be achieved. '

Although we have described in detail the preferred
embodiment of the invention, we contemplate that
many changes may be made without departing from the
scope or spirit of the invention and desnre to be hmlted
only by the claims.

That which is claimed is:

1. Apparatus for the loading of tetrahedron shaped

packages into transport containers comprising: means
to move a plurality of tetrahedron shaped packages
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8

along a conveyor track to a collectlon station, means
mounting a first container on one sxde of said conveyor
track, means mounting a second container on the other
side of said -conveyor track, said containers being
adapted to support an oriented arrangement of said tet-
rahedron shaped packages, means to rotate each said
container in a step-by-step manner in synchronization
with the advance of the packages along the conveyor

_track, means to selectively place tetrahedron shaped

packages in an oriented position in said first container
or said second container, swivellable- arm means to
transport the orlented arrangement_ of tetrahedron
shaped packages in one of said containers to a trans-
port_container. and means to load said pre-oriented
packages into said transport container.

2. The apparatus of claim 1 wherein said means to se-
lectively. place tetrahedron shaped packages in one or
the other of said containers includes a pivotally
mounted guide rail to deflect packages into one con-

tainer or the other. . .
E R T I
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