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APPARATUS FOR STRETCHING A CONTINUOUS PLASTICS FILM IN A PACKAGING

MACHINE

ABSTRACT

An apparatus for stretching.a continuous plastics film in a
packaging machine, in which products fed one after the other are
wrapped and sealed within said contiﬁudus film, comprising a first
conveyor belt, a transverse welding appératns, and a second
convéyor belt,”intwhich'the transverse#elding appabatus consists
of é horizqnﬁally traversing cafriage'which supports a pair of
superpoéed welding baré ;nd-a preSSihg belt facing thé second
coﬁveyor belt."The conﬁéyor belts afe driven by a speed variator
via a pair Of_tranSmissionsg thé first.of ﬁhich.drives an'end
roller of the'firstconveyor beltand'the secdnd drives an end
roller oftheISecondconveyor belt'byﬁway of{a'linkagé which

varies the speed of the two conveyor belts, there'beihg also

'prOVided upstream'offSaid transverse welding apparatus, both

above the first ganeyoribelt and operationally linked to the

vertical mOVémént.of‘the_upper'welding,bar, elements for clamping

the film onto the produCts_Wfapped‘in.it.
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APPARATUS FOR STRETCHING A CONTINUOUS PLASTICS FILM IN A PACKAGING

MACHINE

This invention relates to an apparatus for stretching a continuous
plastics film in a packaging machine.

In machinesfor packaging products fed one after another, using
continuous plastics film of heat—shriﬁkable type or not, it is
known to weld the film;-when'wrapped about the product, 1in a
directioh transverse'to the product énd'film feed direction, to
fdrm a package which is gt 1east_partiy closéd. ' .

it should be'noted thgt the package'obtained is always largér than
the product which it contains,.resulting in a wastage of plastics
matérial'gnd a package in which the film does not peffectly and
completely adhere to the cohtéinedproduct. .

The film éxcésswithin.the package_dérives from the fact that'it
18 normally Clbsed by a=hotbar‘welder which compresses the film
betﬁeen itself and a-counter~weldér within the separation space
between one product and the neXt,-'Any exceés.film visible in the
finished package 1is rémove@ by known heat-shrinkage which causes
the film to édhere to the product.,'

This'heans firsﬁly‘that.the productsﬁto be packaged have to be fed

spaced apart, and secondly that further equipment is required for
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the subsequent heat~shrinkage.

An object of the present invention is to solve said problems 1in
such a manner as to obtain packages in which the film which wraps
the products adheres perfectly to them when the transverse weld
has been nade.

A further object strictly related to the latter object is to
dispense with the need for further equipment representing both
additional investment and operating cost.

These objects are attained according to the present invention by
an apparatus for stretching a continucus plastics film in a
packaging machine in which products fed one after the other are
wrapped and sealed.within said continuous film, comprising a first
conveyor belt, a transverse welding apparatus, and a second
conveydr belt all driven bj a central drive unit; said transverse
welding apparatus comprising-acarriage which traverses
horizontally relaﬁive to a frame of the péckaging machine and

supports a pair of superposed welding bars, one upper and one

|  1ower, movable vertically between a position in which they are

separated from the continuous film containing the products and a

position in which they engage'said film for its welding, there
being further provided a pressing belt_upperly facing said second

conveyor belt, characterised in that said first and second

conveyor belts are driven by a speed variator via a pair of

transmissions, a first transmission directly driving an end roller
of said first conveyor belt and the second transmission driving an

end rbller of'said-seCOnd conveyor belt by way of a linkage

- providing speed variation relative to the speed of said first
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conveyor belt, there being also provided upstream of said
transverse welding apparatus, both above said first conveyor belt
and operationally linked to the vertical movement of said upper
welding bar, means for clamping said film onto said products
wrapped in 1it.

An apparatus according to the invention therefore advantageously
enables finished packages to be obtained in which the plastics
film is perfectly wrapped about and adhering to the products. In
this manner the packages are suitable for immediate subsequent
handling or further treatment by other machines, or for immediate
use.

The structural and operational characteristics and advantages of
an apparatus according to the present invention will be more
apparent from the description given hereinafter by way of non-
limiting example with reference to the accompanying schematic
diagrams, in which;

Figure 1 1s a perspective view of an end portion of a packaging

machine provided with a apparatus according to the present

invention; and

Figures 2, 3 and 4 are schematic'elevational views of that part of
the packaging machine comprising the apparetﬁs of the invention 1in
different operating positions.

With reference to Figure 1, a stretching apparatus for a
continuous plestics film-according to the present invention 1s
incorporated by way of example ieto a'pertly illustrated packaging
machine indiCated overall by 11. The packaging machine 11 is of

known type and enables products 12, arranged stacked in an entry
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N
portion of the machine, to be fed one at a time by a pusher
conveyor {(not shown). A first conveyor belt 13, shown only
partly, receives the products 12 and feeds them towards a
transverse welding apparatus, indicated overall by 14. The
transverse welding apparatus 14 comprises a carriage 15
traversable horizontally relative to the frame of the machine 11
and carrying upper 16 and lower 17 welding bars movable vertically
within the carriage 15. Downstream of the welding apparatus 14
there is provided a second conveyor belt 18 for removing the
packaged products 12.

The frame of the machine 11 also supports in known manner, not
shown, at least one roll of plastics film material for wrapping
the products 12. A central drive, shown partially as a portion of
a transmission shaft 19, drives Viala right-angle drive 20 a speed
variator 21 connected to the belts of the two.conveyors 13 and 18
and to a control unit 22 for the carriage 15 and for the relative
welding bars 16 and 17.

Specifically,.the first:conveyor.belt 13 ig driven, via its roller
23, fixed onto the shaft 24,‘by a transmission 25 extending from
one Side of ﬁhe speed variator 21. A further transmission portion

26 (Figure 9), also deriving its motion from the shaft 24, is

~arranged between said roller 23 and.a first roller 27 of a

pressing.belt.ZB which extends as a flattened endless loop and is
situated upstream of the transverse welding apparatus 14. The

pressing belt 28 moves synchronously with the underlying conveyor

'belt‘13 and lies a certain distance above and facing it, in order

to embrace the passing feed products 12.
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The other side of the speed variator 21 drives a second
transmission consisting of two portions 29 and 30 and driving the
second conveyor belt 18. The first portion 29 of the second
transmission rotates a pulley 31 fixed onto a shaft 32 supported
freely and rotatably within a roller 33 about which the first
conveyor belt 13 passes. A further pulley 34, also fixed onto the
shaft 32, rotates to rotate the second transmission portion 30,
which passes about a unit definable as a linkage for varying the
speed of the second conveyor belt 18 relative to the first 13.
This unit consists of a pair of idle pinions 35 supported on a
slide 36 moved with reciprocating vertical movement. The slide 36
is driven by a transmission linkage comprising a lever 37
positioned-between the slide 36 and a position~adjustable
eccentric element 38. The eccentric element 38 is rotated by a
further tranémission 39 extending from the right-angle drive 20.
Besides paSsing about the idle pinions 35 and pulley 34, the
tfansmission-portion 30 passes about further pinions 40 to define
a path'consisting of two adjacent loop portions joined at a
central zone formed by thé slide 36. 1In this manner, as the slide
is vertically mobile the joining point between the two loop

portions is also vertically mobile.

By means of a shaft 41 on which it is fixed, one of said pinions

40 rotates a,fﬁrther'roller 42 which drives the secbnd conveyor
belt 18. A further transmission portion 43 deriving its motion
from a:further roller 44 about which the second conveyor belt 18
passes rotates a'rollef 45 of a sécond preSsing belt 46 facing the

upper part of the second conveyor belt 18, The second pressing
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belt 45, also in the form of a flat endless loop, is supported via
its end rollers 45 and 47 on a block 48 fixed to the end of the
rod 49 of a cylinder 50. The cylinder 50 is secured to the
carriage 15 and by the movement of its rod 49 causes the second
pressing belt 46 to move vertically towards or away from the
gecond conveyor belt 18.

It should be noted that means for clamping the film onto the
products wrapped in it are provided rigid with the upper welding
bar 16. These clamping means comprise a pair of brackets 51
supporting a roller 52 via vertical lateral rods 57, with vertical
damper elements 53 thebebetween. The roller 52 acts as a stop
roller for the pre-stretched film 54, beingrotatable only in the
direction of advancement of the products 12.

The movement of the carriage 15 éarryingthe rollers about which
parts of the conveyor belps 13 and 18 pass.and slide and the
welding bars 16 and 17 is derived; as stated, from a éontfol unit
22 which derives its mdvement;laterally from'the'rightaangle
drive 20 at 55. The coﬁtrdl unit 22213 not describéd specifidally
herein as it.is already knoWn;':' .

On the Carriage, in addition to.theﬁdeviation roller 44 there are

provided a further two rollers 56 about,which there pass facing

portions of both the conveyor belts 13 and 18 and which are

separated frOm.each other'to define an aperture.for the passage of

“the welding:bars 16'and 17. The rollérs 42, 33 with the relative

pinions 34'ahdf40 about which the second transmission portion 30

passes are instead suppOrted.rotatably on the frame of the machine

11.
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The operation of a stretching apparatus in a packaging machine
according to the present invention is as follows.
As stated, the products 12 are fed one after another onto the
first conveyor belt 13 by way of an interposed continuous plastics
film which 1s arranged to wrap them completely by known means, not
shown. In this respect, usually the longitudinal edges of the
film are superposed onto each other to define almost a continuous
tube of plastics material containing the products spaced apart.
The conveyor belt 13 then feeds the products wrapped in this
mahner to the transverse welding apparatus 14, which transversely
welds the leading and trailing end of each product to form the

package.

In the packaging machine provided with an apparatus according to

‘the present invention, the products wrapped in this manner

upstream of the transverse welding apparatus pass between the
first conveyor belt 13 and the pressing belt 28, which maintains

the film clamped onto the product. The products are then fed

betwéen the welding bars 16 and 17 and inserted between the second
conveyor belt 18 and the second pressing belt 46. During this
stage, as shown in Figure 2, the speed variation linkage about
which the SUpund trdnﬁmission portion 39 driving the second
conveyor belt 18 passes abts to effect a pre-stretching of the
fjlm in the zone between the two pressing belts 28 and 46. In
this respect, the slide 306 operated by the lever 37 moves upwards
gso that the'speed of the second conveyor belt 18 is higher than
that of the first conveyor belt 13. As both the pressing rollers

28 and 46 are connected by rigid transmissions 26 and 43 to the
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relative conveyor belts 13 and 18, these also move at different
speeds, so that during their-movement they clamp between them the
film portions wrapped about the products to consequently pre-
stretch the film within said zone. During this stage the carriage
15 withdraws from the pressing belt 28.

Then the eccentric element 38, continuing to rotate (Figure 3),
reverses the vertical movement of the slide 36, which descends to
reduce the speed of rotation of the second conveyor belt 18 with
respect to the first conveyor belt 13. During this stage the
control unit 22 causes the welding bars 16 and 17 to approach the
continuous film 54 in the zone'between the two pressing belts 28
and 46. In addition.the?:oller 52, supported by the upper welding
bar 16, méves downwards to rest on the next productiirapped 1N

film, so as to secure the film to the product on the upstream side

of the roller 52 and prevent it from stretching. During this

'stage'the film tends to slacken only within the welding zone

between the pfessing rollers 28 and 46, and the carriage 15

approaches the pressing belt 28.

As can be seen in Figure 4, the eccentric element 38 in continuing

-té.rotate.céusés the slide 36 to descend further, and further

- reduce the speed of.advancement of the conveyor belt 18, so that

the film zoné betweén'the two pressing belts further reduces.

'_When welding has taken place, once the welding bars disengage from

the.film; tﬁe leading and trailing welded film portibns on finally

.being,releaSed'arrange themselvés so'that they completely and

| co?rectly.wrap,on7oné'side the trailing end of the completed

paékage, and on the other side the leading end of the package
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When this cycle is complete the entire operation of pre-stretching
and subsequent welding of the plastics film i1s repeated, to
complete the commenced package by welding its trailing end and
forming a new leading end weld on the next product, and so on
continuously.

With an apparatus of the present invention it 18 no longer
necessary to feed the products spaced apart from each other in
order to form the leading and trailing end welds on the package.
In this respect, said spacing is achieved by simply using the
elasticity of the plastics material, with a consequent material
saving.

A further advantage is that in the packages wrapped in the
plastics film, the film perfectly adheres to the product, with the
result.ﬁhat these are suitable for easy and diréct handling by
further machines.

A‘fUrther advantage is that the uSﬁal subsequent heat-shrinkage
_treatment-requifed to make the film of heat-shrinkable maﬁerial
adhere td the product is no longér neéessary. This dispenses with
further_maChinery such as heat4shrihkingﬁovens, resulting in a

saving of investment, production and maintenance costs.

- The provision of a vertically movable block 48 carrying the second

pressing belt means thatjthis latter can be disengaged from the
product-containing film for maintenance of the apparatus, or
during opération if the packaging production cycle is operating

‘incorrectly.
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CLAIMS:

.

An apparatus for stretching a continuous plastic film in a packaging
machine, in which products fed one after the other are wrapped and
sealed within said continuous film, which comprises:

a frame,

a first conveyor belt having an end roller for conveying the continuous
film and a series of products therebetween,

a transverse welding apparatus, and

a second conveyor belt having an end roller,

a central drive unit for driving said first and second conveyor belts and
said welding apparatus, said transverse welding apparatus comprising a
carriage which 1s traversable horizontally relative to said frame of the
packaging machine and has supported thereon a pair of superposed,
upper and lower welding bars movable vertically between a position in
which they are separated from the continuous film containing the
products and a position in which they engage said film for welding,

a pressing belt facing said second conveyor belt,

a speed variator and a first and second transmission for driving said first
and second conveyor belts,

a linkage assembly such that said first transmission directly drives said
end roller of said first conveyor belt and the second transmission drives
said end roller of said second conveyor belt by said linkage assembly
wherein said linkage assembly provides increased speed of the second
conveyor belt relative to the speed of said first conveyor belt to stretch
said continuous film,

a clamping mechanism provided upstream of said transverse welding
apparatus, both above said first conveyor belt and operationally linked to
the vertical movement of said upper welding bar, for clamping said film
onto said products wrapped in said film, and means for rigidly
connecting said clamping mechanism to said upper welding bar wherein
said clamping mechanism comprises a roller, a pair of brackets
supporting said roller via vertical lateral rods with damper elements
Interposed therebetween, said roller being rotatable only in a direction of
advancement of said product.

An apparatus as claimed 1n claim 1, wherein said speed variation linkage
comprises a slide having a pair of idle pinions and movable vertically
with reciprocating movement, a lever for operating said slide, and an
eccentric element, connected to a central drive of said packaging
machine for controlling said lever.

An apparatus as claimed in claim 1, which comprises a block connected
to an end portion of the rod of a cylinder connected to said carriage
wherein said pressing belt facing said second conveyor belt is supported
on said block.
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An apparatus as claimed in claim 2, wherein said second transmission
comprises a first and a second portion arranged in succession, said
second portion extending through a path consisting of two adjacent loop
portions joined together at a central zone defined by said slide, wherein
the connection point between said two loop portions is vertically
movable.
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