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(54) Apparatus for filling objects in boxes

(57) The invention relates to an apparatus for filling
objects (7) in boxes (3) of the lid-and-bottom type, with
a filling station (4), means (5) for successively supplying
boxes to said filling station, means (6) for opening and
closing the lid of a box, means (8) for moving an object
into the opened box and means (9) for successively re-
moving the filled boxes from the filling station. This ap-
paratus is characterised in that the means for supplying

the boxes comprise a first conveyor means (10) extend-
ing in a first direction, the means for moving an object
in the opened box comprise a second conveyor means
(14) extending in a second direction differing from the
first direction, the means for removing the filled boxes
comprise a third conveyor means (9) and the means for
opening and closing the lid of a box comprise lid engage-
ment means (6) which substantially are movable up-
wardly and downwardly above the filling station.
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Description

[0001] The invention relates to an apparatusfor filling
objects in boxes of the lid-and-bottom type, with a filling
station, means for successively supplying boxes to said
filling station, means for opening and closing the lid of
a box, means for moving an object into the opened box
and means for successively removing the filled boxes
from the filling station.
[0002] A known apparatus of the above type is al-
ready marketed by ETT Verpackungstechnik GmbH in
Moringen, Germany as ETT Packroboter TYP SK 16.
This known apparatus is provided with a robotic arm
which can grip a box for placing it at the filling station.
Next the robotic arm removes the lid from the box and
picks up an object for positioning it into the box. Finally
the robotic arm again closes the box with the lid.
[0003] Thus, the robotic arm of this known apparatus
successively functions as means for supplying the box-
es to the filling station, means for opening and closing
the lid of a box, means for moving an object into the
opened box and means for removing the filled boxes
from the filling station. Because this robotic arm has to
perform all these operations, the known apparatus is
rather slow and has a low output.
[0004] It is an object of the present invention to pro-
vide an improved apparatus of the type referred to
above.
[0005] Thus, in accordance with the present invention
an apparatus for filling objects of the type referred to
above is characterised in that the means for supplying
the boxes comprise a first conveyor means extending
in a first direction, the means for moving an object in the
opened box comprise a second conveyor means ex-
tending in a second direction differing from the first di-
rection, the means for removing the filled boxes com-
prise a third conveyor means and the means for opening
and closing the lid of a box comprise lid engagement
means which substantially are movable upwardly and
downwardly above the filling station.
[0006] Because in accordance with the present inven-
tion the different tasks of the filling operation are carried
out by different means, the apparatus is faster in its op-
eration than the known apparatus and thus provides a
higher output. Providing different means for different
tasks makes it possible to carry out different tasks si-
multaneously, thus extremely reducing the time needed
for filling an object in a box.
[0007] In a preferred embodiment of the apparatus
according to the present invention the first direction and
the second direction are mutually perpendicular. This
solution offers the possibility of supplying the boxes and
the objects in an extremely advantageous and econom-
ic manner, whereas the apparatus can be built in a com-
pact manner.
[0008] Further, an embodiment can be mentioned in
which the third conveyor means also extends in the sec-
ond direction. Basically this means, that the boxes once

filled are removed in the same direction as the direction
in which the empty boxes are supplied to the filling sta-
tion.
[0009] Preferably, the lid engagement means are
meant for engaging and lifting only said side of the lid
at which an object arrives on the second conveyor
means. A first advantage of this embodiment is, that the
opposite side of the lid remains in contact with the box,
such that closing the lid is extremely simple without hav-
ing to align the lid with the box. Further, due to only lifting
one side of the lid, the lid assumes an inclined position,
in which it defines a guide for the object into the box
bottom.
[0010] Although there may be many ways for engag-
ing and lifting the lid, a very reliable, yet nevertheless
simple constructive solution is provided by suction
means.
[0011] In a still further embodiment of the apparatus
according to the present invention box bottom engage-
ment means are provided at the filling station for holding
down the bottom when the box lid is lifted by the lid en-
gagement means. Such box bottom engagement
means assure, that the box remains in a proper position
when the lid is removed and will not be lifted together
with the lid. Again, such engagement means could com-
prise suction means.
[0012] Although it is conceivable that the boxes to be
filled are supplied one by one (manually or by mechan-
ical means) to the first conveyor, it is preferred, that the
first conveyor means extends between a storage holder
for a number of boxes and the filling station. Thus, the
first conveyor means can transfer the boxes one at the
time from the storage holder to the filling station without
any external intervention. A continous operation thus is
ensured. The storage holder itself may be filled at ap-
propiate times by any appropiate means (manually or
mechanically). Basically, the storage holder defines a
buffer smoothening any irregular supply of boxes to be
filled.
[0013] When, in accordance with a preferred embod-
iment, the storage holder houses a number of stacked
boxes and the first conveyor means is adapted to move
the lowermost box of the stack towards the filling station,
the apparatus can function continuously as long as box-
es are present in the storage holder. When the storage
holder is about to get empty, a new amount of boxes can
be stacked therein, for example manually or by mechan-
ical means. The operation of the apparatus has not to
be interrupted for such an operation.
[0014] A very reliable transfer of the boxes from the
storage holder towards the filling station is obtained
when, in accordance with still a further embodiment, the
first conveyor means comprises a pushing member
which is movable to end fro in said first direction, and a
guide track for supporting and guiding a box pushed by
said pushing member. Moving the pushing member to-
wards the filling station transfers the lowermost box to-
wards the filling station. When, next, the pushing mem-
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ber has been retracted the stack of boxes in the storage
holder moves downwardly such that the next lowermost
box will be positioned in front of the pushing member,
whereafter the cycle can be repeated.
[0015] Preferably, the second conveyor means com-
prises a support and guide surface for the objects, which
support and guide surface at the filling stations ends at
the same level or above the surrounding vertically ex-
tending wall of the box bottom of a box positioned at the
filling station.
[0016] As a result no further measures (such as, for
example, lifting the object) should be taken for moving
the object correctly into the opened box.
[0017] When a box has been filled, it should be re-
moved from the filling station to make room for a suc-
cessive box to be filled. For removing such a filled box
the third conveyor means may comprise a pushing
member, for example a cylinder-piston assembly. How-
ever, also other mechanical solutions known per se may
be applied.
[0018] The apparatus according to the invention as
described above is adapted for successively filling one
box after the other. However, it is also possible to amend
the apparatus in accordance with the present invention
in such a manner, that it is provided with an additional
first conveyor means positioned at the opposite side of
the filling station and with a conveying direction in par-
allel with but opposite to the conveying direction of the
other first conveyor. The two oppositely positioned first
conveyors may then transfer boxes to the filling station
simultaneously or alternatingly, thus increasing the op-
erating speed and output of the apparatus, provided that
the second conveyor is able to supply the objects at a
corresponding higher speed too.
[0019] In such a case it is possible too to provide an
embodiment of the apparatus in which the filling station
is adapted to hold simultaneously two boxes positioned
alongside each other and supplied by the two oppositely
positioned first conveyor means and wherein the sec-
ond conveyor means is adapted to move two objects in
parallel and simultaneously towards the filling station
and into the two boxes positioned at the filling station.
Of course the lid engagement means should in such a
case be able to engage both boxes simultaneously.
[0020] The objects filled in the boxes by the apparatus
in accordance with the present invention may comprise
a stack of sheets, such as for example paper sheets for
inkjet or laser printers, glossy photo paper sheets etcet-
era. But it is emphasized that the apparatus may also
be used for boxing other objects.
[0021] Hereinafter the invention will be elucidated re-
ferring to the drawing, in which embodiments of an ap-
paratus in accordance with the present invention are il-
lustrated.

Figure 1 shows, schematically, a top plan view of
an embodiment of the apparatus in accordance with
the present invention;

figure 2 shows, schematically, a view according to
II in figure 1;
figure 3 shows, schematically, a view according to
III in figure 1 and
figure 4 shows, again schematically, a top plan view
of an alternative embodiment of the apparatus in ac-
cordance with the present invention.

[0022] The apparatus in accordance with the present
invention is meant for filling objects in boxes of the lid-
and-bottom type. An example of such a box is clearly
illustrated in figure 3, showing a bottom 1 and lid 2 which,
together, define a box 3. In this illustration the lid 2 is
partially lifted from the bottom 1.
[0023] Now reference is made to figure 1, which
shows a top plan view of an embodiment of the appara-
tus in accordance with the present invention. It is noted
that only a schematic representation of the apparatus is
given for illustrating the manner of its operation. On ba-
sis of the following description an expert should be able
to determine the constructive details of such an appa-
ratus without any further detailed description being of-
fered here. Only those constructive details which seem
necessary for the specific operation of the apparatus will
be given here.
[0024] The apparatus comprises a central filling sta-
tion 4, a first conveyor means 5 for successively supply-
ing boxes 3 in a first direction 21 to said filling station 4,
lid engagement means 6 for opening and closing the lid
2 of a box 3, second conveyor means 8 for moving an
object 7 in a second direction 15 into an opened box 3
at the filling station 4 and a third conveyor means 9 for
removing a filled box 3 from the filling station 4 in a di-
rection 19.
[0025] In the embodiment illustrated the first conveyor
means 5 basically comprises a pushing member 10 (for
example a cylinder-piston assembly such as an air cyl-
inder or alike) and a guide track 11 for supporting and
guiding a box 3 pushed by said pushing member 10.
The first conveyor means 5 extends between a storage
holder 12 for the boxes to be filled and said filling station
4. The storage holder 12 houses a number of stacked
boxes 3 (see figure 2), and the first conveyor means 5
is adapted to move the lowermost box 3 of the stack
towards the filling station 4 upon activation (in figure 1
and 2 a movement to the right). Thereafter the first con-
veyor means 5 is moved back (to the left in figure 1 and
2) beyond the storage holder 12 such that the stack of
boxes 3 in the storage holder 12 moves down until the
lowermost box 3 is positioned on top of the guide track
11 and in front of the pushing member 10 and is ready
to be pushed to the filling station 4.
[0026] It is conceivable too that the first conveyor 5
does not operate in the to-and-fro manner as described
before, but is provided with pushing fingers or alike fol-
lowing a roundgoing track, as is known per se in the field
of conveyors and thus needs no further explanation
here.
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[0027] The second conveyor means 8 comprises a
support and guide surface 13 for the objects 7. As is
clearly visible in figure 3, the support and guide surface
13 of the second conveyor 8 ends, at the filling station
4, at the same level as (or above) the surrounding ver-
tically extending wall 20 of the box bottom 1 of a box 3
positioned at the filling station 4. Thus a supplied object
7 will easily pass over the wall 20 of the box bottom 1
for entering the latter without the provision of additional
means for temporarily lifting the object.
[0028] In the illustrated embodiment the second con-
veyor 8 comprises pushing fingers 14 (figure 2 and 3)
pushing an object 7 in the second direction 15 towards
the filling station 4 in a manner known per se on the field
of conveyors. It should be clear however that the second
conveyor 8 could have any other constructional shape
enabling an object 7 to be moved into an opened box 3
at the filling station 4.
[0029] In the illustrated embodiment the direction 21
of the first conveyer means 5 and direction 15 of the sec-
ond conveyor means 8 extend perpendicularly. As a re-
sult good conditions are created for an effective supply
of the empty boxes and the objects to the filling station,
enabling a compact design of the apparatus.
[0030] In the illustrated embodiment the lid engage-
ment means 6 is a suction cup. This suction cup 6 is
attached to a mechanism 16 (for example a cylinder-
piston assembly or a pivot arm not illustrated in detail)
for moving it upwards and downwards relative to a box
3 present in the filling station 4. When a box 3 has been
positioned at the filling station 4 by means of the first
conveyor 5 the suction cup 6 is lowered by the mecha-
nism 16 and is activated upon engagement of the lid 2
of the box 3. Next the suction cup is moved upwards
again and it lifts the lid 2 partially from the bottom 1. This
is shown in fig. 3.
[0031] In this inclined situation of the lid 2 the second
conveyor 8 can easily slid the object 7 into the opened
box. The inclined lid 2 hereby additionally acts as a
guide for the object into the opened box.
[0032] Next, when the object is filled into the box, the
suction cup 6 is lowered again and deactivated, such
that the lid closes the box 3. Because only one end of
the lid 2 has been lifted, repositioning the lid onto the
bottom 1 is very easy without the need for any aligning
between these two elements.
[0033] In figure 3 an additional suction cup 17 is
shown in dotted lines which equally can engage the bot-
tom 1 of the box 3, such that it remains in its position
when the lid 2 is lifted.
[0034] The third conveyor means 9 (which equally can
be a cylinder-piston assembly moving to and fro as il-
lustrated here, but which also can comprise any other
appropiate conveyor means known per se) then is acti-
vated and pushes the filled box 3 towards a platform 18
from which it may be removed mechanically or manually.
[0035] Although in the illustrated embodiment the
third conveyor means 9 operates in a direction 19 which

is in parallel to the conveying direction 15 of the second
conveyor 8, it is possible too that the third conveyor 9
operates in a different direction.
[0036] Finally, figure 4 shows an alternative embodi-
ment, which basically is comprised of two apparatuses
as illustrated in figure 1 positioned alongside each other,
one however being a mirror image of the other. As a re-
sult two boxes can be filled simultaneously thus sub-
stantially doubling the output of the apparatus.
[0037] Starting from the embodiment illustrated in fig-
ure 1, it is also possible to apply only an additional first
conveyor means 5 at the opposite side (right side in fig-
ure 1 and 2) from the filling station 4. In such a case only
one second conveyor means 8 will be applied which, of
course, should have the capacity of supplying the cor-
responding increased amount of objects. At the filling
station two boxes 3 could be filled simultaneously then,
or alternatingly a box supplied by one first conveyor and
a box supplied by the other first conveyor.
[0038] The apparatus according to the present inven-
tion may be integrated in a conventional line for forming
objects (such as stacks of paper sheets or alike) and for
further handling these objects (packing, labeling etcet-
era).
[0039] The invention is not limited to the embodiments
described before, which may be varied widely within the
scope of the invention as defined by the claims.

Claims

1. Apparatus for filling objects in boxes of the lid-and-
bottom type, with

- a filling station,
- means for successively supplying boxes to said

filling station,
- means for opening and closing the lid of a box,
- means for moving an object into the opened

box and
- means for successively removing the filled box-

es from the filling station,

characterized in that

- the means for supplying the boxes comprise a
first conveyor means extending in a first direc-
tion,

- the means for moving an object in the opened
box comprise a second conveyor means ex-
tending in a second direction differing from the
first direction,

- the means for removing the filled boxes com-
prise a third conveyor means and

- the means for opening and closing the lid of a
box comprise lid engagement means which
substantially are movable upwardly and down-
wardly above the filling station.
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2. Apparatus according to claim 1, wherein the first di-
rection and the second direction are mutually per-
pendicular.

3. Apparatus according to claim 1 or 2, wherein the
third conveyor means also extends in the second
direction.

4. Apparatus according to any of the previous claims,
wherein the lid engagement means are meant for
engaging and lifting only said side of the lid at which
an object arrives on the second conveyor means.

5. Apparatus according to any of the previous claims,
wherein the lid engagement means comprise suc-
tion means.

6. Apparatus according to any of the previous claims,
wherein box bottom engagement means are provid-
ed at the filling station for holding down the bottom
when the box lid is lifted by the lid engagement
means.

7. Apparatus according to claim 6, wherein the box
bottom engagement means comprise suction
means.

8. Apparatus according to any of the previous claims,
wherein the first conveyor means extends between
a storage holder for a number of boxes and the fill-
ing station.

9. Apparatus according to claim 8, wherein the stor-
age holder houses a number of stacked boxes and
wherein the first conveyor means is adapted to
move the lowermost box of the stack towards the
filling station.

10. Apparatus according to claim 9, wherein the first
conveyor means comprises a pushing member
which is movable to and fro in said first direction,
and a guide track for supporting and guiding a box
pushed by said pushing member.

11. Apparatus according to any of the previous claims,
wherein the second conveyor means comprises a
support and guide surface for the objects, which
support and guide surface at the filling station ends
at the same level or above the surrounding vertically
extending wall of the box bottom of a box positioned
at the filling station.

12. Apparatus according to any of the previous claims,
wherein the third conveyor means comprises a
pushing member.

13. Apparatus according to any of the previous claims,
provided with an additional first conveyor means

positioned at the opposite side of the filling station
and with a conveying direction in parallel with but
opposite to the conveying direction of the other first
conveyor.

14. Apparatus according to any of the previous claims,
wherein the filling station is adapted to hold simul-
taneously two boxes positioned alongside each oth-
er and supplied by the two oppositely positioned
first conveyor means and wherein the second con-
veyor means is adapted to move two objects in par-
allel and simultaneously towards the filling station
and into the two boxes positioned at the filling sta-
tion.

15. Apparatus according to any of the previous claims,
wherein each object comprises a stack of sheets
such as, for example, paper sheets for inktjet or la-
ser printers, glossy photo paper sheets etcetera.
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