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(57)  An apparatus for wrapping articles (1) with a
strip (17) of wrapping material includes conveying
means (6), situated along a wrapping line (4) and oper-
ated by a motor (9) in phase relation with means (2) for
feeding the articles (1). Sensor means (11) detects the
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material. The second conveying means (12) working
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the conveying means (6). Means (18) for making joining
and cutting lines transversal to the strip are operated in
phase relation with movement of the articles (1) along
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Description

The present invention relates to wrapping articles
with a strip of wrapping material.

It is known that articles like books, magazines,
booklets and the like are wrapped with a sheet of pro-
tective material that keeps them safe from damages.

This protective sheet is generally made of thermo-
plastic transparent film, like polyethylene and similar.

This sheet permits also to package together with the
magazine and the like an insert or inserts, usually en-
closed therewith.

For wrapping the articles with a plastic film, devices
are usually used which include pushers that regularly
space apart the same articles.

The articles are directed to a wrapping station, and
a continuous plastic film is fed thereto as well.

The film is folded over the articles by suitable
guides. Subsequently, a longitudinal welding and a dou-
ble transversal welding between the articles are made,
and the film is cut between the transversal weldings, so
as to obtain single packages.

Otherwise, the articles are wrapped with a strip of
paper or the like.

An apparatus for wrapping books, magazines and
the like, with paper is disclosed e.g. inthe European Pat-
ent No. 0.480.882. This apparatus features conveyors
for the articles to be packaged and a spool that delivers
paper in direction longitudinal to the articles movement
direction; spraying means apply strips of suitable glue
transversally to the sheet of paper, between the articles.

The strip of paper is folded around the articles and,
simultaneously, other spraying means apply suitable
glue on longitudinal edges of the sheet of paper; these
longitudinal edges are put one on the other and pressed
by suitable pressing means so as to be glued.

The articles are supplied to the wrapping line either
directly at the outlet of the production line, or from a stor-
age magazine, this last case being specifical to Compa-
nies working for a third party only to carry out the wrap-
ping of the articles.

Itis to be pointed out that, in the first case, the arti-
cles are supplied by the production line with high speed,
so the wrapping stages must fit to this speed.

The disadvantage of these devices results from
possible lack of one or more articles along the wrapping
line, due to their irregular supply by the production line
(in other words, an "empty" place, i.e. lacking article, in-
stead of "occupied” place, i.e. present article), or due to
possible reject, immediately upstream of the wrapping
line, of incomplete articles without inserts, that cannot
be fed to the wrapping line.

The lack of articles at the wrapping station can dis-
rupt the line operation, because the sheet of paper that
cannot wrap the article, gets crumpled.

In order to avoid this inconvenience, there have
been proposed suitable suction means, aimed at remov-
ing the crumpled part of the sheet.
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However, this solution does not work if more than
one article are missing, so it is usually necessary to stop
the apparatus in order to restore correct working condi-
tions.

Obviously, if the apparatus is fed directly by the pro-
duction line, stop of the wrapping stages also affects the
production stages.

An object of the present invention is the provision
of an apparatus that allows the articles to be wrapped
with a strip of wrapping material without any need to stop
the wrapping machine due to inconvenience caused by
a lack of one or more articles, so that a continuous work-
ing is ensured for the overall wrapping line.

The above mentioned object is achieved by the ap-
paratus as defined in claim 1.

The characteristic features and advantages of the
present invention will be apparent as it is better under-
stood from the following description with reference to the
accompanying drawings, in which:

- Figure 1 is a schematic perspective view of the sub-
ject apparatus;

- Figure 2 is a schematic, partial plan view of the
same apparatus, in normal working conditions;

- Figures 3a, 3b, 3c, and 3d are lateral schematic
views of welding means and cutting means of the
apparatus, in following working steps;

- Figures 4 and 5 are schematic plan views of the ap-
paratus, during the steps, in which normal working
conditions are restored, after the lack of one article;

- Figures 6 and 7 are the same schematic plan views
of the apparatus, during the steps in which normal
working conditions are restored, after the lack of
more than one article.

With reference to the above mentioned figures, the
articles 1 are to be wrapped with a strip of wrapping ma-
terial, constituted by e.g. film of transparent plastic ma-
terial.

The articles 1 are fed one by one by a belt conveyor
2 that is connected with the articles 1 production line.
The speed of the belt conveyor is detected by a sensor
element 3 that includes an encoder.

The articles 1 are moved from the belt conveyor 2
to a wrapping line 4 that extends transversally to the
same belt conveyor 2.

The wrapping line 4 includes a first belt conveyor 5,
aimed at receiving the articles 1, and a second belt con-
veyor 6, designed to control the rhythmical movement
of the articles 1.

The belt 6 is equipped with trailers 7 that, in known
way, keep the articles 1 regularly space apart. The belt
conveyor 6 is operated by a motor 9 through a transmis-
sion 8.

The speed of the belt conveyor 6 is detected by a
related encoder 10 mounted on the motor 9. Sensor el-
ements 11, e.g. photocells, aimed at detecting the actual
presence of the articles 1 to be wrapped, are designed
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to cooperate with the belt conveyor 6.

The articles 1, moved rhythmically, regularly spaced
apart, are transferred to another belt conveyor 12 that
extends through a wrapping station 13 and that is oper-
ated by a motor 15 through a transmission 14.

The speed of the belt conveyor 12 is detected by a
related encoder 16 connected with the motor 15. Also a
dynamo 29 is connected to the axle of the motor 15.

The plastic film 17, fed continuously to the station
13, is folded, to take a tubular shape, by suitable guides,
not shown, so as to wrap up the articles 1, and is then
welded longitudinally in a known way (see fig. 2).

Then, a double transversal welding between the ar-
ticles, is made on the plastic film 17 by a device 18 that
subsequently cuts the film 17 between the transversal
weldings.

The welding and cutting device 18 is controlled on
the basis of the outputs of other sensors 19, aimed at
detecting the position of the articles 1 being wrapped,
downstream of the same device 18.

The device 18, that is a known one, includes a weld-
ing and cutting blade 20 that cooperates with a counter-
blade 21.

The blade 20 is supported by a carriage 22 and is
allowed a vertical sliding motion, while the counter-
blade 21 is also supported by the carriage but in a sta-
tionary position.

The carriage 22 slides on a guide 23 in direction
longitudinal to the line 4. The blade 20 is operated with
reciprocating movement by a mechanism 24 that in-
cludes a crank and a connecting rod, driven by a motor
25.

The working speed of the crank-rod mechanism 24
is detected by a related encoder 26 connected to the
motor 25. The crank-rod mechanism 24 also operates
a crank and slotted link mechanism 27 having its lower
part pivoted on a pin 28 and hinged to the carriage 22,
so that the carriage is given a reciprocating horizontal
motion.

The crank and slotted link mechanism 27 allows to
adjust the stroke of carriage 22 to fit the need.

As seen in Figs. 3a, 3b, 3¢ and 3d, the combined
operation of the crank-rod mechanism 24 and the crank
and slotted link mechanism 27 provokes reciprocating
movements of both the blade 20 and the carriage 22
that supports the same blade 20 and the counter-blade
21.

For the sake of clarity, the positions assumed by the
above mentioned crank-rod mechanism 24 and crank
and slotted link mechanism 27 are depicted with dashed
lines 24a and 27a.

The welding and cutting device 18 is controlled on
the basis of the outputs of the photocell 19 that detects
the position of the articles 1 being wrapped on the belt
conveyor 12.

When the photocell 19 detects that an article 1 has
reached a pre-determined position, e.g. when the free
part of the plastic film between an article and the next
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one passes below the photocell, the motor 25 operates
the blade 20 and the carriage 22, which move in phase
relation with each other (Fig. 3a).

The blade 20 joins the counter-blade 21, thus weld-
ing transversally the plastic film and then cutting it along
the middle of the welding (Fig. 3b).

Subsequently, the blade 20 and the carriage 22 per-
form a return stroke (Figs. 3¢ and 3d). The motors 9, 15,
and 25 are controlled by programmable processors 30,
like known PLC, that receive and process signals issued
by the encoders 3, 10, 16 and 26, and by the photocells
11 and 19.

The above mentioned motors 9, 15 and 25 are
brushless motors and give a quick response. In normal
working conditions, the articles 1 are fed from the belt
conveyor 2 to the wrapping line 4 one by one.

The articles 1 are transferred to the belt conveyor 6
that is equipped with the trailers 7 that regularly space
apart the articles 1.

The belt conveyor 6 moves forward in phase rela-
tion with the belt conveyor 2 that is operated continu-
ously to feed the articles 1. At this point, inserts, postal
labels and the like can be added.

The photocells 11 detect the presence of the articles
1 on the belt conveyor 6 and thereafter, the belt convey-
or 12 brings the articles 1 to the wrapping station 13.

At the wrapping station 13, the photocell 19 checks
the correct position of each article and operates the de-
vice 18 for transversal welding and cutting of the plastic
film 17.

If the photocells 11 detect lack of one article on the
belt conveyor 6 of the wrapping line 4, due to a possible
"empty" place on the line 2 or due to a reject on the belt
conveyor 6 by known, not illustrated means, (in Fig. 4
the lacking article M is depicted with broken line), the
movement speed of the wrapping belt 12 is suitably low-
ered, until the next article arrives, thus keeping constant
the distances between the articles placed thereon (see
Fig.4).

At the same time, the working speed of the motor
25 of the welding device 18 is lowered.

When the next article arrives, the belt conveyor 12
and the welding and cutting device 18 work again with
their normal speed (Fig.5).

It is to be pointed out that normal working conditions
are restored in a time corresponding to the passage of
only one article, with high speed.

If there are more subsequent articles lacking, e.g.
two lacks M (Fig.6), the wrapping belt 12 will be first
slowed down and then, upon detection of the second
lack, stopped completely.

Also the welding device 18 will be first slowed down
and then stopped, while the motor 9 of the belt conveyor
6 will be kept on working in phase relation with the move-
ment speed of the articles feeding belt 2 (Fig. 7).

Obviously, also in this case, when the next article
arrives, the normal working conditions of the belt con-
veyor 12 and the welding and cutting device 18 are re-
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stored.

Normal conditions restoration, after one or more
lacks, is activated automatically and controlled by the
programmable processors 30 that control the motors 9,
15 and 25, on the basis of signals issued by the encod-
ers 3, 10, 16 and 26 and the photocells 11 and 19, and
processed thereafter.

In fact, the shaft of the belt conveyor 2 feeding the
articles 1 is operated continuously and the encoder 3,
connected therewith, supplies a reference parameter
that is compared to the parameter issued by the encoder
10 of the belt conveyor 6, and the result is used to op-
erate the conveyor 6 in a way to match the motion of the
conveyor 2.

The wrapping belt 12 moves forward regularly, op-
erated by the motor 15, only if the photocells 11 detect
the presence of all the articles 1 on the belt conveyor 6.

The processors 30 determine the speed of the
wrapping line that determines the distance between the
articles 1.

When speed of the feeding belt conveyor 2 is
changed or the belt conveyor 2 is stopped, speed of the
belt conveyor 6 can be varied accordingly, by means of
the signals issued by the encoders 3 and 10.

The motion speed of the blade 20 of the welding
device 18 is determined by the motor 25 that is control-
led on the basis of the signals issued by the encoders
16 and 26 and the dynamo 29.

The position of the blade 20 is instead determined
in accordance with the position of the articles 1 on the
wrapping belt 12, detected by the photocell 19.

Therefore, if the reciprocal position of the articles 1
on the wrapping belt 12 changes, operation time of the
blade 20 changes accordingly in every cycle, automat-
ically.

Consequently, the blade 20 always takes the inter-
mediate position between an article and the following
one, it welds and cuts a section that can be defined by
digital control, and the cycle continues so that the blade
returns to its starting position in phase for the next cycle.

In normal working conditions, the feeding belt con-
veyor 2 controls the belt conveyor 6, by operation of the
encoders 3 and 10 and the processors 30.

The belt conveyor 6 controls the wrapping belt 12
that, in its turn, controls the translation of the blade 20
of the welding device 18.

When one article lacks, the prefixed speed of the
belt conveyor 6 remains unchanged, while the wrapping
belt 12 and the welding and cutting device 18 are suit-
ably slowed down, and accelerated again when the next
article arrives.

If two or more subsequent articles lack, the belt con-
veyor 12 and the device 18 slow down along the space
occupied by one article and then they stop so as to start
again when the next articles arrive.

In this way, the plastic film does not get crumpled in
wrapping stage, and the working continuity of the line is
not interrupted, so possible disadvantages resulting
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therefrom, as reported in the introductory note, are
avoided.

The constructive characteristics of the apparatus,
as described, allow it to keep high working speeds.

An apparatus for wrapping articles with plastic films
has been described as a pure example, therefore it is
obvious that the disclosed working principles can be
used also for wrapping articles with other materials, as
a sheet of paper or the like.

In this case, means spraying suitable glue can be
used instead of means for longitudinal and transversal
welding.

Claims

1. Apparatus for wrapping articles in a continuous
sheet of material along a wrapping line (4) provided
with first means (2,5) for feeding articles (1) to the
wrapping line (4), the said apparatus being charac-
terised in that it includes:

second means (6) for conveying articles (1) to
be wrapped, these conveying means being
operated by first motor means (9) in phase rela-
tion with said first means (2,5) for feeding arti-
cles (1) thereto; sensor means (11) for detect-
ing articles (1) placed on said first conveying
means (6);

second conveying means (12) extending
through a station (13) for wrapping said articles
(1) with a strip of wrapping material (17), and
being driven by related second motor means
(15) controlled by said sensor means (11) in a
way such as to change the operation speed of
the said second conveying means (12) in case
one or more of the said article (1) are missing;
means (18) for making crosswise joining lines
and cutting lines in said strip of material (17),
these means being operated in phase relation
with the advancement of the articles (1) along
said second conveying means (12).

2. Apparatus according to claim 1, characterised in
that said first and second motor means (9,15) are
controlled by programmable processor means (30)
on the basis of signals issued by said sensor means
(11) and by encoders (3,10,16) respectively con-
nected to said feeding means (2,5) of said articles
(1) and to said motor means (9,15).

3. Apparatus according to claim 1, in which said con-
veying means (6) are equipped with trailing means
(7) that set the articles (1) regularly spaced out,
characterised in that said trailing means are oper-
ated continuously and in phase relation with said
feeding means (2), by means of an encoder (10)
connected to said motor means (9) whose output is
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compared with the output of an encoder (3) con-
nected to said feeding means (2).

Apparatus according to claim 1, characterised in
that said welding and cutting means (18) are con- 6
trolled by further sensor means (19) which detect
the position of said articles (1) being wrapped on
said further conveying means (12).

Apparatus according to claim 1, characterised in 70
that said further conveying means (12) as well as
said welding and cutting means (18) are controlled

by programmable processor means (30) in such a
way as to slow down when lack of an article (1) on
said conveying means (6) is detected then being 15
kept slowed down until a subsequent article arrives,

and to stop when lack of more than one article is
detected on the same conveying means (6).
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