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(57) Wrapping apparatus for winding a web of wrapping foil (F) around an object (1). The wrapping apparatus
comprises a ring guideway (2) defining a track of variable curvature and foil dispenser (6). The foil dispenser 1s
provided with 1dler assemblies (10, 11) supporting the foil dispenser as 1t moves along the ring guideway. In the 1dler
assembly, an 1nner 1dler (12) mounted with bearings on the foil dispenser frame (7) leans by 1ts circumference on an
inner rolling surface (3) of the guideway (2). A first outer idler (3) leans by its circumference on an outer rolling surface
(4). A lateral 1dler (14) leans on a lateral rolling surface (5). The 1dler assembly comprises a second outer idler (15),
which leans on the outer rolling surface (4) at a distance from the first outer idler (13). A pivoted frame (16) 1s mounted
with bearings on the frame so that it can turn about a swing axis comncident with the axis of rotation of the inner 1dler
(12). The first outer 1dler (13), the second outer 1dler (15) and the lateral i1dler (14) are mounted with bearings on the

pivoted frame (16).
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WRAPPING APPARATUS

(57) ABSTRACT

Wrapping apparatus for winding
a web of wrapping foil (F) around an
object (1). The wrapping apparatus com-
prises a ring guideway (2) defining a
track of wvariable curvature and foil
dispenser (6). The foil dispenser 1is
provided with idler assemblies (10, 11)
supporting the foil dispenser as it
moves along the ring guideway. In the
idler assembly, an inner idler (12)
mounted with bearings on the foil dis-
penser frame (7) leans by its circum-
ference on an 1nner rolling surface (3)
of the guideway (2). A first outer
idler (3) leans by its circumference on
an outer rolling surface (4). A lateral
ldler (14) leans on a lateral rolling
surface (5). The 1idler assembly com-
prises a second outer idler (15), which
leans on the outer rolling surface (4) ‘
at a distance from the first outer
idler (13). A pivoted frame (16) is
mounted with bearings on the frame so
that i1t can turn about a swing axis co-
incident with the axis of rotation of
the 1nner idler (12). The first outer
idler (13), the second outer idler (15)
and the lateral idler (14) are mounted

with bearings on the pivoted frame
(106) .

(Fi1g. 2)
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WRAPPING APPARATUS

The present invention relates to a wrapping
apparatus as defined in the preamble of claim 1.

In prior art, a wrapping apparatus for wind-
ing a web of wrapping foil around an object is known
which comprises a ring guideway forming an endless
ring-like track with variable radius and differing
from a circular track. The ring guideway comprises an
inner rolling surface facing towards the inside of the
ring, an outer rolling surface facing outward in a di-
rection opposite to the facing direction of the inner
surface, and a lateral rolling surface extending be-

tween the 1nner and outer rolling surfaces.

Moreover, this prior-art wrapping apparatus
comprises a foil dispenser, which comprises a frame
provided with supporting elements for supporting a
foil roll on the frame. On either side of the frame,
the foll dispenser has two idler assemblies, disposed
at a distance from each other and supporting the foil
dispenser as it moves, guided by the ring guideway.
The 1dler assembly comprises an inner idler mounted
with a bearing on the frame of the foil dispenser and
leaning by its circumference on the inner rolling sur-
face of the guideway. The idler assembly further com-
prises a first outer idler supported with a bearing on
the frame of the foil dispenser on the other side of
the guideway in relation to the location of the inner
1dler. The axis of rotation of the first outer idler
1s parallel to the axis of rotation of the 1inner
ldler, and it leans by its circumference on the outer
rolling surface of the guideway. Furthermore, the
idler assembly comprises a lateral idler, which is
also supported by a bearing on the frame of the foil
dispenser and whose axis of rotation is substantially

perpendicular to the axes of rotation of the inner and
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outer 1dlers. The lateral idler 1leans by 1ts circum-
ference on the lateral rolling surface of the guide-
way. Thus, the idler assembly supports the foil dis-
penser 1n a direction perpendicular to the guldeway,
in other words, in all directions except the direction
of advance defined by the guldeway.

A problem with this prior-art wrapping appa-
ratus 1s that the lateral idlers tend to wear out

fast, so their service life is short. This is because

are always rolling in a given unchanged direction
without adaptation to the changing curvature of the
lateral rolling surface. In other words, the plane of
rotation of the lateral idler forms a drift angle with
the lateral rolling surface, causing wear of the lat-
eral 1dler. '

The object of the invention is to eliminate
the drawbacks referred to above.

A specific object of the invention is to dis-
close an arrangement designed to obviate the problems
resulting from the wear of the lateral idler and Pro-
long its service life.

The wrapping apparatus of the invention is
characterized by what is presented in claim 1.

According to the invention, the idler assem-
bly comprises a second outer idler whose axis of rota-
tion 1is parallel to the axis of rotation of a first
outer 1idler, said second outer idler leaning by 1ts
circumference on an 'outer rolling surface at a dis-
tance from the first outer idler. Furthermore the
idler assembly comprises a pivoted frame mounted with
a bearing on the frame so as to permit it to turn
about a swing axis coincident with the axis of rota-

tion of the inner idler, the first outer idler, the
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second outer idler and the lateral idler being sup-
ported with bearings on said pivoted frame.

The advantage provided by the arrangement of
the invention is that, as the foil dispenser, guided
by a ring guideway, is moving along a track with vari-
able curvature, the axis of rotation of the lateral
idler turns substantially in the direction of the ra-
dius of the track at every point of the track. The
rolling direction of the lateral idler thus follows
the 'direction of a tangent to the curvature of the
lateral rolling surface, without forming a drift angle
with the lateral rolling surface, with the result that
the durability of the lateral idler is improved.

In an embodiment of the wrapping apparatus,
the ring guideway comprises two Ilange parts extending
in opposite directions, a first flange part and a sec-
ond flange part, whose free edge zones form the afore-
sald rolling surfaces while the lateral rolling sur-
faces of the flange parts face in directions opposite
to each other. For each guide roller assembly engaging
the first flange part, the foil dispenser comprises a
corresponding similar mirror-image-like guide roller
assembly aligned directly oppositely, engaging the
second flange part on the opposite side of the ring
guideway.

In an embodiment of the wrapping apparatus,
the idler assemblies comprise a first idler assembly,
which 1s a leading idler assembly relative to the di-
rection of motion of the foil dispenser, and a second
ldler assembly, which is a Lrailing idler assembly
running behind the first idler assembly. The first
1dler assembly is provided with a pivoted frame as

mentioned above, the first outer idler, the second
outer idler and the lateral idler being supported with

bearings on the pivoted frame.
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In an embodiment of the wrapping apparatus,
the second idler assembly is provided with a pivoted
frame as mentioned above, the outer 1dler, the second
outer 1idler and the lateral idler being supported with
pearings on the pivoted frame.

In an embodiment of the wrapping apparatus,
the foil dispenser comprises a draw-spring fitted to
act between the first idler assembly and the second
idler assembly so as to turn them towards each other.

In an embodiment of the wrapping apparatus,
the track formed by the ring guideway is disposed in a
substantially vertical plane.

In an embodiment of the wrapping apparatus,
the object to be wrapped is a cylindrical body pro-

vided with a central hole, such as a roll of band or

the like. The ring guideway forms a ring-like track of
oval shape comprising a straight track portion that
passes through the hole in the object to be wrapped
and a curved track portion that bends around the ob-
ject between the ends of the straight track portion.

In the following, the invention will be de-
scribed in detail by the aid of a few examples of its
embodiments with reference to the attached drawing,
whereiln

Fig. 1 presents a diagrammatic side view of a
first embodiment of the wrapping apparatus of the in-
vention,

Fig. 2 presents a foil dispenser comprised in
the wrapping apparatus in Fig. 1 on a straight portion
of a ring guideway,

Fig. 3 presents the foil dispenser in Fig. 2
on a curved portion of the ring guideway,

Fig. 4 presents section IV-IV taken of Fig.
2, and

Fig. 5 presents section V-V taken of Fig. 2.
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Fig. 1 presents a wrapping apparatus designed
for the wrapping of rolls of band, e.g. steel band.
The band roll 1 rests on a turning gear, e.g. on a
support provided with two turning rollers, so that the
pand roll can be turned about its horizontal longitu-
dinal axis, 1i.e. about its central axis, during the
wrapping operation. The band roll is of a cylindrical
shape with a central hole 18 going through it. During
wrapping, the band roll 1 is turned slowly by means of
the turning gear while at the same time wrapping foil
FF 1s being wound around the band roll with a wrapping
motion going through the hole 18 so that the wrapping
foil does not cover the hole.

To allow a web of wrapping foil F to be wound

around an object 1, the wrapping apparatus comprises a

ring guideway 2 of a shape resembling an ellipse flat-
tened on one side. The ring guideway 2 is of a vari-
able-radius design, i.e. its shape differs from a cir-
cular track. In this example, the curvature of the
ring guideway changes at different points of the track
because the ring guideway 2 has been arranged to run
through the central hole in the roll 1 in the direc-
tion of its longitudinal axis along a straight portion
19 of the track, where the track radius is infinite.
Between the ends of the straight track portion 19
there 1s a curved track portion 20 of variable radius,
where the radius increases and decreases. Together,
the straight track portion 19 and the curved track
portion 20 of the ring guideway 2 form an endless
ring-like track. The track formed by the ring guideway
2 1s disposed in a vertical plane.

The ring guideway 2 consists of two guldeway
sections 21 and 22, which, using power means 23, 24,

can be moved horizontally towards each other and away

from each other between two positions I and II. For

this reason, the guideway sections 21 and 22 are sus-
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pended on a horizontal guide bar 25. In the open posi-
tion I, depicted in Fig. 1 with broken lines, a gate
opening 26 is formed between the guideway sections 21,
22. In the open position I, a band roll 1 can be
brought into the wrapping station. In the closed posi-
tion II, the gate opening is closed and the ring
guldeway 2 forms a closed ring-like track as mentioned
above, going through the hole 18 in the band roll 1.

As can be seen from Fig. 1 - 5, the ring
guldeway 2 1s a T-shaped rail in which the cross-
sectional form of the horizontal flange of the T is
the form of a flat rectangle. The upright part of the
I connects the horizontal flange to the frame of the
ring guideway. The horizontal T-flange of the ring
guldeway 2 comprises an inner rolling surface 3, which
faces toward the inside of the ring track. Further,
the ring guideway comprises an outer rolling surface 4
facing in a direction opposite to the facing direction
of the inner rolling surface 3. The outer rolling sur-
face 4 1s parallel to the inner rolling surface 3. As
the elliptical track is disposed in a vertical plane,
the cross-section of the inner and outer rolling sur-
faces 1s horizontal. The lateral rolling surface 5 ex-

tends vertically between the inner and outer rolling

surfaces.

As shown 1in Fig. 1, the wrapping apparatus
comprises a foil dispenser 6, which is mounted on the
ring guideway 2 so that it can move along a path de-
fined by the ring guideway 2 around the band roll 1
and through the hole 18. The foil dispenser 6 com-
prises a frame 7 with supporting elements 8 (not shown
1n the figure), by means of which the foil roll 9 can
pe detachably mounted on the frame 7. Furthermore, the
foi1l dispenser 6 comprises tensioning means for main-

taining a suitable foil tension.



10

15

20

25

30

35

CA 02291950 1999-12-09

On both sides of the foil dispenser 6 there
are two 1idler assemblies 10, 11 disposed at a distance
from each other in the direction of the ring guldeway
2, supporting the foil dispenser 6 as it moves along
the ring guideway 2.

As shown in Fig. 2 - 5, each idler assembly
10, 11 comprises an inner idler 12 supported by a

bearing on the frame 7 and leaning by its circumfer-

The first outer idler 13, whose axis of rota-
tion is parallel to the axis of rotation of the inner
idler 12, leans by its circumference on the outer
rolling surface 4 of the ring guideway. The first
outer 1idler 13 1is supported by a bearing on the pilv-
oted frame 16, which again is supported by a bearing
on the frame 7 of the foil dispense'r 6. The pivoted
frame 16 turns about a swing axis coincident with the
axls of rotation of the inner idler 12.

Mounted with a bearing on the pivoted frame
16 1s also a second outer idler 15. The axis of rota-
tion of the second outer idler 15 is parallel to the
axls of rotation of the first outer idler 13 and dis-
posed at a distance from it, so the second outer idler
15 leans by its circumference on the outer rolling
surface 4 at a distance from the first outer idler 13.

The lateral idler 14, whose axis of rotation
1s substantially perpendicular to the axes of rotation
of the 1inner idler 12 and outer idler 13 and which
lateral idler leans by its circumference on the lat-
eral rolling surface 5, is also supported by a bearing
on the pivoted frame 16.

As the foill dispenser 6, guided by the ring
guldeway 2, is moving along the outer rolling surface
4, the outer idlers 13 and 15 cause the pivoted frame

16 to turn about its swing axis in accordance with the
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form of the track so that the axis of rotation of the
lateral idler 14 connected to the pivoted frame 16
turns at every point of the track in the direction of
the track radius. In other words, at all points of the
track, the middle plane of rotation of the lateral
ldler 14 is oriented in the direction of a tangent to
the track. Thus, a zero drift angle of the lateral
1dler 14 with respect to the lateral rolling surface 5
is achieved and no attrition appears between the lat-
eral idler 14 and the lateral rolling surface 5.

As can be seen from Fig. 2 and 3, the inner
ldler and the outer idlers are disposed in a triangu-
lar configuration relative to each other. The inner
idler 12 is located directly oppositely to the first
outer idler 13 on the opposite side of the guldeway 2.
The axis of rotation of the lateral idler 14 1lies in
the same plane (perpendicular to the plane of the
drawing) with the axes of rotation of the inner idler
12 and the first outer idler 13. The second outer
ldler 15 is disposed at some distance to one side of
the above-mentioned plane. Both the leading idler as-
sembly 10 and the trailing idler assembly 11 are pref-
erably designed to be turnable in a corresponding man-
ner. As shown in the figures, the idler assemblies 10,
11 can be connected with a draw-spring 17 to each
other or to the frame 7 of the foil dispenser 6.

As can be seen from the diagrammatic section
presented in Fig. 5, the ring guideway 2 comprises two
flange parts extending in opposite directions, a first
flange part 2' and a second flange part 2°. The free
edge areas of these flange parts constitute the above-
mentioned rolling surfaces, the lateral rolling sur-
faces 5 facing in opposite directions away from each
other. For each guide roller assembly engaging the
first flange part 2%, the foil dispenser 6 comprises a

corresponding mirror-image-like guide roller assembly
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of similar construction engaging the second flange
part 2° placed directly oppositely on the other side
of the ring guideway.

Fig. 5 also shows the drive mechanism and
power transmission arrangement used in the foil dis-
penser 6. The foil dispenser 6 comprises a drive motor
217 which, via a belt transmission 28, drives a drive
shatt 29 provided with a toothed gear 30, which again
1s 1n driving engagement with a toothed rack 31 fixed
to the ring guideway 2. The pivoted frame 16 and inner
idler 12 of the second idler assembly 11 are mounted
with bearings on the drive shaft 29 in a manner per-
mitting free rotation.

The 1invention is not restricted to the exam-
ples of 1its embodiments described above, but many
variations are possible within the scope of the inven-

tive idea defined in the claims.
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10

WHAT IS CLAIMED 1IS5:

1. Wrapping apparatus for winding a web of
wrapping foil (F) around an object (1), salid wrapping
apparatus comprilising

a ring guideway (2) forming a track with
variable radius and comprising an 1inner rolling sur-
face (3) facing towards the 1inside of the ring, an
outer rolling surface (4) facing outward in a direc-
tion opposite to the inner rolling surface, and a lat-
eral rolling surface (5) extending between the inner
and outer rolling surfaces; and

a foil dispenser (6), which comprises a frame
(/) provided with supporting elements (8) for support-
ing a foil roll (9) on the frame and at least two
ldler assemblies (10, 11) disposed at a distance from

each other 1in the direction of the i:ing gulideway (2)

and supporting the foil dispenser as it moves guided
by the ring guildeway, each of said idler assemblies
comprising an inner idler (12) mounted with a bearing
on the frame (7) and leaning by its circumference on
the 1nner rolling surface (3), a first outer idler
(13), whose axis of rotation is parallel to the axis
of rotation of the inner idler and which leans by its
circumference on the outer rolling surface (4), and a
lateral i1dler (14), whose axis of rotation is substan-
tially perpendicular to the axes of rotation of the
1nner and outer 1idlers and which leans by its circum-
ference on the lateral rolling surface (5), char-
acterilsed 1n that the idler assembly comprises

a second outer 1idler (15), whose axis of ro-
tation 1s parallel to the axis of rotation of the
first outer idler (13) and which leans by its circum-
ference on the outer rolling surface (4) at a distance

from the first outer idler (13); and
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11

a pivoted frame (16) mounted with a bearing
on the frame so as to permit 1t to turn about a swing
axls coincident with the axis of rotation of the inner
idler (12), the first outer 1idler (13), the second
outer 1dler (15) and the lateral idler (14) being sup-
ported with bearings on said pivoted frame,

so that as the foil dispenser, guided by the
ring guideway, 1s moving along a track with variable
curvature, the axis of rotation of the lateral idler

P
p—

turns substantially in the direction of the radius of

the track at every point of the track.

2. Wrapping apparatus as defined in claim 1,
characterised 1n that the ring guideway (2)
comprises two flange parts extending in opposite di-
rections, a first flange part (2') and a second flange
part (2°), whose free edge zones form the aforesaid
rolling surfaces while the lateral 'rolling surfaces
(5) of the flange parts face in directions opposite to
each other; and that for each qguide roller assembly
engaging the first flange part (2'), the foil dis-
penser (©) comprises a corresponding aligned similar
mirror-image-like gquide roller assembly engaging the
second flange part (2°) on the opposite side of the
ring guideway.

3. Wrapping apparatus as defined in claim 1
or 2, characterised 1n that the idler assem-
blies comprise a first idler assembly (10), which is a
leading 1idler assembly relative to the direction of
motion of the foil dispenser, and a second idler as-
sembly (11), which 1s a trailing 1idler assembly run-
ning behind the first idler assembly; and that the

first i1idler assembly (10) is provided with a pivoted

frame (1lo) as mentioned above, the first outer idler
(13), the second outer idler (15) and the 1lateral
idler (14) being supported with bearings on said piv-

oted frame.
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4. Wrapping apparatus as defined in claim 3,
characterised 1in that the second 1i1idler assembly
(11) 1is provided with a pivoted frame (16) as men-
tioned above, the outer idler (13), the second outer
1dler (15) and the lateral 1i1dler (14) being supported
with bearings on said pivoted frame.

5. Wrapping apparatus as defined in claim 3
and 4, characterised 1n that the foil dispenser
comprises a draw-spring (17) fitted to act between the
first 1dler assembly (10) and the second idler assem-
bly (11) so as to turn them towards each other.

6. Wrapping apparatus as defined 1in any one
of claims 1 -~ 5, characterised in that the
track formed by the ring guideway (2) 1s disposed 1n a
substantially vertical plane. _

7. Wrapping apparatus as defined 1n any one
of claims 1 - 6, characterised' 1n that the ob-
ject (1) to be wrapped i1s a cylindrical body provided
with a central hole (18), such as a roll of band or
the like; and that the ring guideway (2) forms a ring-
like track of oval shape comprising a straight track
portion (19) that passes through the hole (18) in the
object (1) to be wrapped and a curved track portion

(20) that bends around the object between the ends of
the straight track portion.
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