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(57) A packing apparatus for packing mail items,
magazines, books, CDs and like products composed of
one or more layers, comprising a product-assembling
path (1), a product-positioning station (10), a folding sta-
tion (2), the product-positioning station comprising an
upper and a lower speed-influencing element (12) in-
tended for engaging a bottom side and a top side re-
spectively of the product to be packed, wherein up-
stream of the product-positioning station (10), a sensor
(13) is provided by means of which the height of a prod-

Apparatus for packaging articles of different thickness

uct is determined, the product-positioning station (10)
comprising an actuator (14) by means of which the mu-
tual distance between the upper and the lower speed-
influencing element (11,12) is continuously settable, a
control being provided to which the sensor (13) and the
actuator (14) are connected, the control being arranged
so that the distance between the upper and the lower
speed-influencing element always corresponds to the
height of the product to be packed when this product to
be packed arrives at the product-positioning station
(10).
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Description

The invention relates to a packing apparatus for
packing mail items, magazines, books, CDs and like
products composed of one or more layers, comprising
a product-assembling path in which products to be
packed are assembled, a product-positioning station by
means of which the assembled products are positioned
in a controlled manner on a continuous packing material
web of film or paper, a folding station comprising folding
means by means of which the longitudinal edges of the
continuous packing material web are folded around the
products to be packed to form a continuous packing tube
with products included therein, and a separating station
by means of which the packing tube is divided in trans-
verse direction between the products into loose, packed
end products, the product-positioning station compris-
ing an upper and a lower speed-influencing element, in-
tended for engaging a bottom side and a top side re-
spectively of the product to be packed, the speed of the
upper speed-influencing element always corresponding
to the speed of the lower speed-influencing element,
while the speeds of the two speed-influencing elements
can be controlled continuously.

Such apparatus is known from European patent ap-
plication EP-A-0 685 417.

A drawback of the known apparatus is that it can
only pack products whose mutual thicknesses substan-
tially correspond. However, from the nature of the pack-
ing apparatus, it follows that the products to be packed
do not all have the same thickness. Indeed, in the prod-
uct-assembling path, some products have more enclo-
sures added thereto than other products. An enclosure
can for instance be formed by a CD box added to a mag-
azine and only intended for specific subscribers. Itistrue
that in the known apparatus, the distance between the
speed-influencing elements is settable, but this distance
is changed only occasionally for a series of products to
be packed. In the known apparatus, it is not possible to
randomly process products having mutually different
thicknesses.

The object of the invention is to provide a packing
apparatus whereby products of different thicknesses
can be processed in random order.

To this end, according to the invention, the packing
apparatus of the type described in the opening para-
graph is characterized in that upstream of the product-
positioning station, a sensor is provided by means of
which the height of a product is determined, the product-
positioning station comprising an actuator by means of
which the mutual distance between the upper and the
lower speed-influencing element is continuously setta-
ble, a control being provided to which the sensor and
the actuator are connected, the control being arranged
so that the distance between the upper and the lower
speed-influencing element always corresponds to the
height of the product to be packed when this product to
be packed arrives at the product-positioning station.
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With an apparatus of such design, by means of the
sensor, the thickness of each product fed to the product-
positioning station is determined. Next, by means of the
actuator, the distance between the speed-influencing el-
ements is adapted to the thickness of the product to be
positioned before, or at least when this product to be
positioned arrives at the positioning station. Hence, with
an apparatus of such design, products of mutually dif-
ferent thicknesses can be processed in random order.

According to a further elaboration of the invention,
it is particularly favorable when the sensor is a laser dis-
placement sensor, arranged above the product-assem-
bling path and measuring the distance to the top side of
the product, with the control being arranged for deriving
from this distance the thickness of the product. Such
sensor is of standard commercial availability and can
determine a distance with great precision.

Itis clear that sometimes, the thickness of a product
to be packed varies over the length thereof. This may
for instance be the case when an enclosure has an
A5-size, whereas the product itself has an A4-size. To
prevent the situation that the distance between the
speed-influencing elements still changes while a prod-
uct is located between these elements, according to a
further elaboration of the invention, it is particularly fa-
vorable if the control is of such design that the sensor
measures the maximum thickness of a product to be
packed, that the distance between the speed-influenc-
ing elements corresponds to this maximum thickness
when this product to be packed arrives at the product-
positioning station and that this distance is maintained
during a period to be set.

Further elaborations of the invention are described
in the subclaims and will be specified on the basis of an
exemplary embodiment, with reference to the accompa-
nying drawings. In these drawings:

Fig. 1 is a side elevational view of an exemplary em-
bodiment of the apparatus;

Fig. 2 is a top plan view of the exemplary embodi-
ment shown in Fig. 1;

Fig. 3 is a sectional view taken on the line Ill-Ill in
Fig. 1;

Fig. 4 is a sectional view taken on the line IV-IV in
Fig. 1; and

Fig. 5 is a sectional view taken on the line V-V in
Fig. 1.

Fig. 1 schematically shows, in side elevational view,
a portion of an exemplary embodiment of a packing ap-
paratus for packing mail items, magazines, books, CDs
and like products composed of one of more layers. Such
packing apparatus comprises a product-assembling
path 1, whose final portion is shown in Fig. 1 and in
which products to be packed are assembled in that feed-
er stations feed enclosures and the like to a conveying
path 19. On this conveying path 19, a thus assembled
product is advanced by means of projections 20 con-
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nected to an endless chain 21 that is driven. Arranged
at the end of the product-assembling path 1 is a product-
positioning station 10 by means of which the assembled
products are positioned in a controlled manner on a con-
tinuous packing material web of film or paper. This pack-
ing material web is brought into the product-conveying
path downstream of the product-assembling path 1, at
the inlet of the folding station 2. In applicant's packing
apparatus, the packing material web is passed from the
lower side of the product-conveying path over a so-
called folding block into the product-conveying path.
Such folding block is described in EP-A-0 686 555. After
the products have been positioned on the packing ma-
terial web by the product-positioning station 10, the lon-
gitudinal edges of the continuous packing material web
are folded around the products to be packed to form a
continuous packing tube with products included therein.
To this end, the folding station 2 comprises folding
means, which in applicant's packing apparatuses com-
prise, inter alia, the above-mentioned folding block and
a so-called pulling element 5 in the form of a pulling belt
5. To guarantee the further transport of the packing ma-
terial web with the products located thereon, the folding
station 2 comprises a first conveyor belt 4 on which at
least a part of the packing material web is located which
extends under the products to be packed. The pulling
element 5 mentioned is disposed above the first con-
veyor belt 4 and engages parts of the packing material
web located at the top side of the products to be packed.
The folding station further comprises connecting means
6 by means of which the longitudinal edges of the pack-
ing material web are interconnected.

Disposed downstream of the folding station 2 is a
separating station 3 by means of which the packing tube
formed in the folding station 2 is divided, in transverse
direction between the products, into loose, packed end
products. Such cutting station for instance comprises a
cutting knife for cutting through, in transverse direction,
a packing material web composed of paper, or a sealing
beam 28 with counterpressure beam 29, as shown in
the present exemplary embodiment, for sealing up and
at the same time separating loose, packed end products
of the packing tube.

The product-positioning station 10 comprises an
upper and a lower speed-influencing element 11 and 12
respectively, intended for engaging a bottom side and a
top side respectively of the product to be packed. The
speed of the upper speed-influencing element 11 al-
ways corresponds to the speed of the lower speed-in-
fluencing element 12. Moreover, the speeds of the two
speed-influencing elements 11, 12 can be controlled
continuously. Positioning is effected in that, at the start
of the engagement of a product, the speed-influencing
elements 11, 12 have a peripheral speed which corre-
sponds to the conveying speed of a product as it enters.
Next, the speed of the speed-influencing elements 11,
12 is varied during the engagement of the product such
that the product is placed at a desired position on the
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packing material web. As is clearly visible in Figs. 1 and
2, upstream of the product-positioning station 10, a sen-
sor 13 is provided by means of which the height of a
product is determined. The positioning station 10 com-
prises an actuator 14 by means of which the mutual dis-
tance between the upper and the lower speed-influenc-
ing element 11 and 12 respectively is continuously set-
table. The packing apparatus further comprises a con-
trol to which the sensor 13 and the actuator 14 are con-
nected. The control is arranged so that the distance be-
tween the upper and the lower speed-influencing ele-
ment 11, 12 always corresponds to the height of the
product to be packed when this product to be packed
arrives at the product-positioning station 10.

In the present exemplary embodiment, the sensor
13 is a laser displacement sensor, arranged above the
product-assembling path 1 and measuring the distance
to the top side of the product. The control is arranged
for deriving from this distance the thickness of the prod-
uct.

Preferably, the control is of such design that the
sensor 13 measures the maximum thickness of a prod-
uct to be processed. Next, the control provides that the
distance between the speed-influencing elements 11,
12 corresponds to this maximum thickness when the
product to be packed arrives at the product-positioning
station and that this distance is maintained during a pe-
riod to be set. This prevents the distance between the
speed-influencing elements 11, 12 from varying each
time during the engagement of a product, which would
result in a highly irregular behavior and would moreover
cause a very high load on the actuator 14.

In the present exemplary embodiment, the actuator
14 is designed as a servomotor 14. As is clearly dem-
onstrated in Figs. 2 and 3, the speed-influencing ele-
ments 11, 12 are constructed as a number of top rollers
11 and a bottom roller 12. The rotary axis 15 of the top
rollers 11 is bearing-mounted in a slide 16 which is bear-
ing-mounted for sliding up and down in a guide 17. The
servomotor 14 drives a spindle 18 which engages the
slide 16 such that the vertical position of the top roller
11 is settable by means of the servomotor 14. In order
to take up small differences in thickness without adjust-
ing the top roller 11, it is particularly favorable if each top
roller 11 is bearing-mounted so as to be spring-loaded
in vertical direction. In the present exemplary embodi-
ment, the spring is formed by a pneumatic telescope 22.
The rotary axis 15 of the top rollers 11 is bearing-mount-
ed in the slide 16 via a pivotable arm 23. The rotational
drive of the top roller 11 and the bottom roller 12 takes
place by means of a single drive motor having a contin-
uously variable speed. For this purpose, the top roller
11 and the bottom roller 12 are drivably interconnected
via a Schmidt-coupling, known per se, as described in
EP-A-0 685 417.

In the present exemplary embodiment, the folding
station 2 comprises a pressure plate 7 arranged above
the first conveyor belt 4. In operation, the top side of this
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pressure plate 7 is engaged by the pulling element 5,
with the interposition of at least the longitudinal edges
of the packing material web. The distance between the
first conveyor belt 4 and the bottom side of the pressure
plate 7 is such that products of different thicknesses can
pass therebetween. Upstream of the pressure plate 7,
the longitudinal edges of the packing material web do
not yet lie on top of each other, while directly down-
stream of the vertical portion 7a of the pressure plate 7,
these longitudinal edges lie on top of each other.

In order to exert a pulling force also on the parts of
the packing material web located below the products to
be packed, the first conveyor belt 4 in the present ex-
emplary embodiment is provided with passage open-
ings 8. Arranged below the first conveyor belt 4 is a vac-
uum chamber 9, which vacuum chamber 9 is provided
with at least one suction opening 9' abutting against the
bottom surface of a top part 4a of the first conveyor belt
4. By means of this vacuum chamber 9, a vacuum is
created, so that, via the passage openings 8, the pack-
ing material web is fixed onto the first conveyor belt 4
through suction.

For processing a plastic film web as packing mate-
rial web, the connecting means 6 by means of which the
longitudinal edges of the packing material web are in-
terconnected, may be designed as a sealing element 6
arranged upstream of the pulling element 5. In opera-
tion, the sealing element 6 presses on the top side of
the pressure plate 7, with the interposition of at least the
longitudinal edges of the plastic film web.

For processing a paper as packing material web,
the connecting means by means of which the longitudi-
nal edges of the packing material web are interconnect-
ed, may be designed as at least one glue gun which is
arranged upstream of the pulling element 5 and which
is designed for applying adhesive to at least one of the
longitudinal edges of the paper web. In general, this glue
gun, not shown in the present exemplary embodiment,
will be located upstream of the vertical part 7a of the
pressure plate, because at that location, the longitudinal
edges of the packing material web do not yet lie on top
of each other. The pressure required for effecting the
adhesive connection is provided by the pulling element
5 pressing on the pressure plate 7.

Preferably, the distance between the pressure plate
7 and the conveyor belt 4 is settable in that the pressure
plate 7 is arranged so as to be displaceable in vertical
direction. In that case, the pulling element 5 and the
sealing element 6, if present, should of course likewise
be arranged so as to be displaceable in vertical direc-
tion.

In the present exemplary embodiment, the pulling
element 5 is designed as an endless second conveyor
belt 5. The conveying speed of the second conveyor belt
5 corresponds to the conveying speed of the first con-
veyor belt 4. In this manner, a uniform transport of both
the bottom side and the top side of the packing tube is
effected without the products having to be clamped be-
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tween the two conveyor belts.

As is clearly demonstrated in Fig. 5, for the purpose
of its vertical adjustment, the pulling element 5 is sus-
pended in a vertically adjustable frameplate 24 which is
bearing-mounted on a vertical guide 25. The frameplate
24 is engaged by a screw spindle 26 which is connected
to an adjusting knob 27 so as to be restrained from ro-
tation. Due to the presence of the pressure plate 7, the
variation in thickness within a series of products to be
packed may increase to about 80 mm. When the prod-
ucts to be packed have a thickness of about 160 mm,
the height of the pulling element 5 above the top part 4a
of the conveyor 4 should be set at about 200 mm by
means of the adjusting knob 27, so that products having
a thickness of 200 mm as well as products having a
thickness of 120 mm can be processed. Hence, the ad-
justing knob 27 serves for the setting per series of prod-
ucts to be processed. Within this series of products to
be processed, a considerable variation in thickness may
occur without this causing problems during the packing
process.

It is readily understood that the invention is not lim-
ited to the exemplary embodiment described, but that
various modifications are possible within the framework
of the invention.

Claims

1. A packing apparatus for packing mail items, maga-
zines, books, CDs and like products composed of
one or more layers, comprising a product-assem-
bling path (1), in which products to be packed are
assembled, a product-positioning station (10) by
means of which the assembled products are posi-
tioned in a controlled manner on a continuous pack-
ing material web of film or paper, a folding station
(2) comprising folding means by means of which the
longitudinal edges of the continuous packing mate-
rial web are folded around the products to be
packed to form a continuous packing tube with
products included therein, and a separating station
(8) by means of which the packing tube is divided
in transverse direction between the products into
loose, packed end products, the product-position-
ing station (10) comprising an upper and a lower
speed-influencing element (11, 12), intended for en-
gaging a bottom side and a top side respectively of
the product to be packed, the speed of the upper
speed-influencing element (11) always correspond-
ing to the speed of the lower speed-influencing el-
ement (12), while the speeds of the two speed-in-
fluencing elements (11, 12) can be controlled con-
tinuously, characterized in that upstream of the
product-positioning station (10), a sensor (13) is
provided by means of which the height of a product
is determined, the product-positioning station (10)
comprising an actuator (14) by means of which the
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mutual distance between the upper and the lower
speed-influencing element (11 and 12 respectively)
is continuously settable, a control being provided to
which the sensor (13) and the actuator (14) are con-
nected, the control being arranged so that the dis- $
tance between the upper and the lower speed-influ-
encing element always corresponds to the height of
the product to be packed when said product to be
packed arrives at the product-positioning station
(10). 10

A packing apparatus according to claim 1, charac-
terized in that the sensor (13) is a laser displace-
ment sensor, arranged above the product-assem-
bling path (1) and measuring the distance tothetop 75
side of the product, the control being arranged for
deriving from said distance the thickness of the
product.

A packing apparatus according to one of the pre- 20
ceding claims, characterized in that the control is
arranged sothat the sensor (13) measures the max-
imum thickness of a product to be processed, that

the distance between the speed-influencing ele-
ments (11, 12) corresponds to said maximum thick- 25
ness when said product to be packed arrives at the
product-positioning station (10), and that said dis-
tance is maintained during a period to be set.

A packing apparatus according to any one of the 30
preceding claims, characterized in that the actuator

(14) is a servomotor (14), the upper and lower
speed-influencing elements (11, 12) being con-
structed as at least one top roller and at least one
bottom roller (11 and 12 respectively), a rotary axis 35
(15) of the or each top roller (11) being bearing-
mounted in a slide (16) which is bearing-mounted

for sliding up and down in a guide (17), the servo-
motor (14) driving a spindle (18) which engages the
slide (16) such that the vertical position of the top 40
roller (11) is settable by means of the servomotor
(14).

A packing apparatus according to any one of the
preceding claims, characterized in that the or each 45
top roller (11) is bearing-mounted so as to be spring-
loaded in vertical direction.

A packing apparatus according to claim 4 or 5, char-
acterized in that the drive of the top roller (11) and 50
the bottom roller (12) takes place by means of a sin-
gle drive motor having a continuously variable
speed, the top roller (11) and the bottom roller (12)
being drivably interconnected via a Schmidt-cou-
pling. 55
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