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The Invention provides a process for the production of pile-up lids, each of which comprises an upper wall (1) and an element (2)
arranged around the perimeter of said upper wall (1) and which forms a lip (3) protruding above said upper wall (1), and skirt (4)
extending below said upper wall (1); the process comprising the steps of bringing together in a synchronous manner external
sector elements (9) and internal sector element (10) In radially opposite directions so that, owing to the forced approach of the
contact surfaces of the external and internal sector elements (9, 10) with said upper lip (3) of said lid interposed between them, a
reeding pressure-moulding Is obtained on both the inner and the outer surfaces of said upper lip (3), giving said lip (3) an outline
apt to allow piling up on other similar lids. The invention further provides an apparatus for carrying out this process and the lids

obtained thereby.
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A PROCESS AND AN APPARATUS FOR THE PRODUCTION OF PILE-UP
I.IDS, AND LIDS OBTAINED THEREBY

ABSTRACT

The invention provides a process for the production
of pile-up lids, each of which comprises an upper wall
(1) and an element (2) arranged around the perimeter of
said upper wall (1) and which forms a lip (3) protruding
above said upper wall (1), and skirt (4) extending below
said upper wall (1); the process comprising the steps of
bringing together in a synchronous mannetr external sector
elements (9) and internal sector element (10) in radially
opposite directions so that, owing to the forced approach
of the contact surfaces of the external and internal
sector elements (9, 10) with said upper lip (3) of said
1id interposed between them, a reeding pressure-moulding
is obtained on both the inner and the outer surfaces ot
said upper lip (3), giving said 1lip (3) an outline apt toO
allow piling up on other similar lids.

The invention further provides an apparatus for

carrying out this process and the 1ids obtained thereby.

(Figure 5)
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A PROCESS AND AN APPARATUS FOR THE PRODUCTION OF PILE-UP
LIDS, AND LIDS OBTAINED THERERY

DESCRIPTION

The present invention relates to a process and
apparatus for the production of pile-up 1lids, and to a
plle-up lid obtained thereby.

Conventional 1lids are generally formed by a
perimetric element, apt to be positioned on the outside
edge of a container to be closed, and by an upper wall
closing the perimetric element.

With regard to a particular structure of 1id,
generally circular in shape, of the kind, for example,
that 1s used in the ice cream containers and the like,
1t i1s formed by a ring-shaped element at the top of which
a disk 1s 1nserted to close the upper opening of the
contalner, which disk has its circumference edge folded
upwards, on which edge the upper edge of said ring-shaped
element 1s 1in turn folded over and fixed. In this day a
stable complex is formed.

Furthermore, 1n this type of 1lid, a ring-shaped bead
1s formed around the circumference of the surface of said
ring-shaped element, said bead having the function of
creating a snap-on engagement with the protruding edge of
the associated container at its top.

However, these known lids have the disadvantage that
they cannot be piled up one on top of another because,
due to theilir shape, the diameters of the top and bottom
edges of the lids are identical.

This entails a number of troubles during storage and
transport, as said 1lids must be stored 1n large
contalners, generally plastic bags, and must be inserted
into the inside thereof loose, with a consequent great
deal of space. Furthermore, when stored in this way they
are subject to knocks, folding, breakage and generally,
due to the possibility of free movement within the

packing, to rubbing, which can result in deterioration of

the surface appearance and flatness thereof.
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Furthermore, the above conditions cause a number of
troubles for the operator when taking up said lids from
their packing for 1loading them, 1n pile, 1nto the
operating machine in order to carry out their insertion
onto the relative containers, resulting 1n considerable
loss of time.

The object of the present invention 1s therefore to
provide a process and an apparatus for the production of
pile-up lids so as to eliminate the problems described
above, giving a surprising simplification of the
operation of storage and transport of said lids, as well
as their 1loading into the operating machine by the
operator, with a considerable reduction of the storage
space and time required and consequently improved
productivity.

A further object of the present 1invention 1s to
provide a pile-up lid produced by the process 1indicated
above.

According to the present 1invention, a process 18
therefore provided for the production of pile-up 1lids,
each of which i1s formed by a closing circular upper wall
and by a peripheral wall arranged around sald upper wall
and which forms a lip protruding above said upper wall,
and a skirt extending below said upper wall,

the process being characterized by the following

steps:

- positioning an unfinished 1lid onto a supporting
element ;

- bringing said supporting element 1n an area of a
first frame which 1s delimited by a plurality of
first external sector members and by a plurality of
second 1internal sector members, said first and
second sector members having respective 1indented
contacting surfaces; and

- synchronically bringing sald first external sector
members and salid second i1internal sectdr members

together in radial opposite directions,
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the process being characterised in that after the closing
of said external sector members onto said internal sector
members, a reeding deformation i1is achieved on both the
external and internal surfaces of said upper lip, so as
to give said lip a reduced diameter.

The present invention also provides an apparatus for
carrying out the above procegss, characterized by that it
comprises:

- a first frame;

- a first plurality of external sector members
slidingly mounted onto said first frame and having
each a respective indented contacting surface;

- first elastic means for co-operating with said
plurality of first external sector members;

- a second plurality of 1internal sector members
slidingly mounted onto said first frame and having a
respective indented contacting surfaces;

- gsecond elastic means for co-operating with said
second plurality of internal sector members;

- a second frame slidable arranged on said first
frame:;

- guide means for guiding said second frame onto said
first frame;

- third elastic means for biasing said second frame
away from said first frame;

- first thrust means for biasing said first plurality
of external sector members;

- gsecond thrust means for biasing said second
plurality of internal sector members;

- a 1lid supporting member;

- eXxXtraction means for extracting the lid from said
lid supporting element; and

- fourth elastic means for said extraction means;
the apparatus being characterised 1in that each

plurality of said first sector members and said second
sector members approaches or moves away synchronically

with respect to said first frame and orthogonally to the
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direction of movement of the second frame, resulting in a
reeding pressure moulding onto the surface of said lip of
said lid when 1inserted between said first and second
sector members, so0o as to give said 1lip a reduced
perimeter.

The present invention will be 1llustrated in greater
detail 1in the following by description of a preferred
embodiment thereof, given as a non-limiting example, and
with reference to the enclosed drawings, in which:

figure 1(A) 1s a view, partially in longitudinal
section, of the 1lid before the process according to the
present invention;

figure 1(B) 1s a view, partially in longitudinal
section, of the 1lid after the process according to the
present invention;

figure 1(C) 1s a section view which partially shows
three 1lids piled one on top of the other, after the
process according to the present invention;

figure 2 1s a plan view partially 1n section, which
partially shows the apparatus of the present invention;

figure 3 18 a partial front view of a detail of the
apparatus of the present invention;

figure 4 1s a partial cross-section view of the
detail of the apparatus shown in figure 3, taken along
line A-A;

figure 5 1s a partial cross-section view of the
detalil of the apparatus shown in figure 3, taken along
line B-B and showing it in two different conditions;. and

figure 6 1s a detailed partial view of the

superficial shape of the upper lip of the 1lid after the
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pressure moulding process according to the present
1nvention.

With reference now to figure 1(A4), 1t shows,
partially in longitudinal section, the 1lid before the
pressure moulding process of the present invention.

It must be noted that the present embodiment relates
to a circular lid and to an apparatus suitable to carry

out the process for pile-up lids of a circular shape.

With reference to figure 1(A), the 1id is formed by
an upper wall 1 and by an element 2 arranged around the
perimeter of said upper wall 1. The element 2 forms a
lip 3 protruding from and turned up above said upper wall
1, and a skirt 4 extending below said upper wall 1. At
the central part of the skirt 4 a bead 5 is formed, the
cavity of which faces inward along the whole of its
perimeter. The latter is apt to snap engage with the
complementary protruding edge formed at the top of the
container with which it is intended to co-operate (not
shown in the figure).

With reference now to figure 1(B) it shows the 1id
after the pressure moulding process according to the
invention.

As can Dbe seen, the upper 1lip 3 has a smaller
diameter than the original diameter seen in figure 1 (A).
This 1s due to the fact that a plurality of reeds is
formed on the lip 3 by simultaneous pressure moulding of
the both inner and outer surfaces thereof, respectively.

With reference now to figure 1(C), it shows a
partial section view of three piled up lids, after the
pressure moulding process according to the present
invention.

As can be seen, the skirt 4 of each 1id is apt to
engage with the complementary lip 3 of the 1id underneath
1t, thus enabling each 1id to be piled up on another 1id

formed i1n the same way as the first one.
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With reference now to figure 2, 1t shows a plan

view, partially 1n section, of the apparatus according

to the present invention.

The apparatus has a first frame formed by a first

plate 6 and by a second plate 7, both having an empty
central area and spaced from one another by means of four
bushings 8 (two of which are shown in the figure).

In the space between said plates 6 and 7, four
external sector elements 9 (only two of which are shown
in the figure and illustrated in greater detail in the
following) and four internal sector elements 10 (only two

o

of which are shown in the figure and 1i1llustrated in

greater detail in the following) are slidingly arranged.

Each of said sector elements 9 and 10 1s apt to

slide 1n the first frame 1n a radial direction with

respect to the geometric centre of said frame, either
moving away from or moving towards the latter.

Furthermore, each of the sector elements 9 and 10
has, at the contact surface between one sector element
and another, a plurality of indentations (partially shown
in the figure) that are complementary to each other.

In addition to this, on the inside of each of the
sector elements 9 two housings 11 are formed, apt to
house respective helical compression springs 12 (shown
in figure 3).

The internal sector elements 10 have, at theilr
central portion, a part that protrudes outwards, on the
outside of which a housing 13 is formed, apt to house an
elastic toroidal element 14, while on the inside of said
protruding part a truncated-cone shaped flaring 1is
formed, apt to engage with a truncated-cone shaped end
portion of a thrust element 15 (described 1in greater
detail in the following).

The first frame 1s connected to a second frame,
which comprises a plate 16, to which four wedge-shaped
thrust elements 17 (not shown in figure 2 and described

in greater detail in the followling) and the above
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mentioned thrust device 15 are connected. Connection
between the first and the second frame 1s achieved by
means of four guide pins 18 (two of which are 1llustrated
in the figure). The pins 18 are arranged, in a fixed
manner, 1in housings formed on the plates 6 and 7 and in a
sliding manner on the plate 16, said pins 18 being held
in position by means of respective bolts 19 and washers
20 .

Furthermore, the first frame and the second frame
are kept spaced from one another under the action of four
helical compression springs 21, each of which 1is
coaxially arranged on the respective pin 18.

Again on plate 16, four bushings 22 are provided
(two of which are shown in the figure) as sliding
housings for the pins 18 (see also figure 5).

The thrust element 15 is integrally arranged at the
centre of the plate 16 by means of a fixing pin 23 and
regspective bolt 24.

The second frame is integrally connected by means of
pins 25 to a supporting element 26. The latter 1s apt to
slide on a pair of guides 27 connected in a fixed manner
to the frame of the apparatus (not shown in the figure)
by means of a pair of supports 28.

On the opposite side of the element 26 supporting
the first and second frame, a lid bearing element 29 1s
arranged. The latter is apt to slide on a pair of guides
30, supported on the frame of the apparatus (not shown
in the figure) by means of a pair of supports 31.

Furthermore, at the free end of the 1lid bearing
element 29, a cylindrical 1lid supporting element 32 1s
integrally arranged. Said cylindrical element 32 1s
hollow inside and outside it 1is shaped according to the
shape of the 1id that is to be arranged on top of 1it.

Furthermore, outside said element 32, a ring-shaped
element 33 1is externally arranged in sliding manner for
extraction of the 1lid from the element 32 at the end of

the pressure moulding process. The ring-shaped element
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33 1nternally by means of screws to a disc element 34,
through passages (two of which are shown in the figure)
formed on the surfaces of the element 32. In turn, the

disc element 34 is connected by means of bolts 35 (two of
which are shown 1n the figure) to a shaft 36 capable of
sliding in a housing 37 formed inside the element 29.

The shaft 36 1s subjected to the thrust of a spring
38 coaxially arranged on it and capable of returning the
former into the rest position. The load on the spring 38
can be adjusted by means of a screw 39 positioned on the
opposite end of the shaft 36.

Furthermore, an elastic stop element 40 for the
ring-shaped element 33 1s arranged between elements 29
and 33, respectively.

In the figure the arrangement of a 1lid 1in the
apparatus 1s also schematically illustrated, before it 1is
positioned on the supporting element 32 prior to the
pressure moulding operation.

With reference now to figure 3, it shows a partial
front view of a detail of the apparatus according to the
present invention.

As 1s more clearly seen, the figure shows the
arrangement of the sector elements 9 and 10 1n the first
frame. It must be noted that each external sector
element 9 has, at 1ts central peripheral area, a flared
portion 41 (illustrated 1in greater detail 1n the
following) capable of acting as a sliding housing for the
wedge-shaped elements 17 1ntegral with the second frame
(1llustrated 1in greater detail 1in the following).
Furthermore, the wedge-shaped elements 17 are made
integral with the plate 16 by means of screws 42 (dash
lines 1n the figure).

With reference now to figure 4, it shows a partial
cross-section view of the detail of the apparatus ot
figure 3, taken along line A-A.

As can be more clearly seen, the wedge-shaped

element 17 1s capable of engaging in a sliding manner
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with the portion 41 of the external sector element 9,
causing the latter to move 1nwards as a result of
lowering of the former.

With reference now to figure 5, 1t shows a partial
cross-section view of the detail of the apparatus taken
along line B-B of figure 3, in the condition preceding
and allowing the pressure wmoulding of the 1lid,
respectively.

As can be seen, the right hand side of the figure
represents the arrangement of the apparatus with the lid
in contact with the external and internal sector elements
9 and 10, respectively, before the pressure moulding
process.

In the left hand side of the figure, the condition
of the 1id after being subjected to the reeding pressure
moulding is shown, resulting in a decrease 1n the
diameter of the upper 1lip 3, following reciprocal

approach of the sector elements 9 and 10, respectively.

With reference to figure 6, it shows a detailed
partial view of the surface shape of the upper lip of the
lid, after the pressure moulding process according to
the present inventilon.

As can be seen, the surface reeding of the lip 3 1is
brought about by cylindrically toothed indentations with
an involute of radius R, formed on the contact surfaces
of the external and internal sector elements 9 and 10,
respectively (not shown in the figure).

In operation, the 1lid is first arranged on the
supporting element 32. Then the elements 26 and 29 are
brought together, 1n a synchronous manner by means of
first thrust means not shown in the figure, as these form
part of the state of the art, until the element 32 and
therefore the 1lid arranged thereon, come in contact with
the sector elements 9 and 10 in the first frame.

Subsequently, the element 26 1is further pressed
against the element 32, thus causing the second frame toO

come still closer to the first frame, against the action
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of the springs 21. To this approach of the second frame
to the first corresponds a respective approach of the
thrust element 15 and of the wedge-shaped elements 17 to
the sector elements 10 and 9, respectively.

In this way, the thrust element 15 and the wedge-
shaped elements 17 by engaging 1n the respective flared
portions of the sector elements 10 and 9, cause the
latter mutually to approach 1n a synchronous manner
against the push of the springs 12 and 14 until
contacting the upper 1lip 3 of the 1lid arranged between
then, producing a reeding pressure moulding on the
latter.

This pressure moulding reduces the diameter of the
lip 3 due to creation on the latter of a plurality of
complementary indented reedings, formed on the contact
surface of each internal and external sector element 9
and 10, respectively.

Therefore, again by means of said first thrust
means, the elements 26 and 32 are moved away from each
other. This causes the internal and external sector
elements 9 and 10 to move away from each other, under the
action of the return force of the springs 12 and 14,
respectively, as well as the moving of the first frame
away from the second frame under the action of the
springs 21.

Simultaneously, the 1id formed in this way 1s moved
from the first frame and then extracted from the
supporting element 32 by the element 33, connected with
the shaft 36, by second thrust means (not shown).

In this state the apparatus 1s ready to perform a
second full cycle, after a new 1lid has been positioned on
the supporting element 32.

It is clear that the invention is not limited to the
embodiment described above, but comprises any variant of
embodiment, in particular the ones which can be applied

to lids of non-circular shape, for example ellipsoidal

lids, square lids, etc.
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CLAIMS

1. A process for the production of pile-up lids each constituted of a closing
circular upper wall and a peripheral wall arranged around said upper wall forming a
lip protruding above said upper wall, and a skirt extending below said upper wall,
the process comprising the steps of:

- positioning said unfinished lid onto a supporting element;

- bringing said supporting element in an area of a first frame which is delimited
by a plurality of first external sector members and by a plurality of second
internal sector members, said first and second sector members having
respective indented contacting surfaces; and

- synchronically bringing said first external sector members and said second
internal sector members together in radial opposite directions,

the process being characterised in that after the closing of said external sector

members onto said internal sector members, a reeding deformation is achieved on

both external and internal surfaces of said upper lip, so as to give said lip a reduced

diameter.

2. An apparatus for the production of pile-up lids constituted by a closing
circular upper wall and a peripheral wall arranged around said upper wall forming a
lip protruding above said upper wall, and a skirt extending below said upper wall,
the apparatus comprising:

- a first frame;

- a first plurality of external sector members slidingly mounted onto said first
frame and having each a respective indented contacting surface;

- first elastic means for co-operating with said plurality of first external sector
members,;

- a second plurality of internal sector members slidingly mounted onto said
first frame and having a respective indented contacting surfaces;

. second elastic means for co-operating with said second plurality of internal
sector members;

- a second frame slidable arranged on said first frame;

- guide means for guiding said second frame onto said first frame;
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- third elastic means for biasing said second frame away from said first frame;
- first thrust means for biasing said first plurality of external sector members;
~ second thrust means for biasing said second plurality of internal sector
members;
- a lid supporting member;
- extraction means for extracting the lid from said lid supporting element; and
- fourth elastic means for said extraction means;

the apparatus being characterised in that each plurality of said first sector
members and said second sector members approaches or moves away
synchronically with respect to said first frame and orthogonally to the direction of
movement of the second frame, resulting in a reeding pressure moulding onto the
surface of said lip of said lid when inserted between said first and second sector

members, so as to give said lip a reduced perimeter.

3. An apparatus for the production of pile-up lids according to claim 2, in which
said first frame comprises:

- a first plate with an empty central area;

- a second plate with an empty central area; ana

- a plurality of bushings spacing said second plate and said first plate.

4. An apparatus for the production of pile-up lids according to claims 2 or 3, in
which said first elastic means for said plurality of first external sector members are

compression coll springs.

5. An apparatus for the production of pile-up lids according to any one of claims
2 to 4, in which said second elastic means for said plurality of second internal

sector members are a toroidal elastic member.

6. An apparatus for the production of pile-up lids according to any one of claims
2 to 5, in which said guide means of said second frame with respect to said first
frame comprises a plurality of pins fixedly mounted onto said first frame and on
which said second frame slides.
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7. An apparatus for the production of pile-up lids according to claims 2 to 6, In
which said third elastic means are compression coil springs coaxially mounted on

sald pins

8. An apparatus for the production of pile-up lids according to claims 2 to 7, In
which said first thrust means are formed by of a plurality of wedge-shaped
members, for cooperating with corresponding flaring portions on said external

sector members.

0. An apparatus for the production of pile-up lids according to claims 2 to 8, in
which said second thrust means are a cylindrical member having a truncated-cone
shaped portion, for cooperating with corresponding flarings of said internal sector
members.

10. An apparatus for the production of pile-up lids according to claims 2 to 9, in
which said extraction means are a ring-shaped member slidingly mounted on said

supporting member and integrally connected to said elastic means.

11.  An apparatus for the production of pile-up lids according to claims 2 to 9, in
which said elastic means comprises:

- a shaft integrally connected to said extraction means;

- a spring coaxially mounted on said shaft; and

- a screw mounted on said shaft and for regulating the load of said spring.

12. An apparatus for the production of pile-up lids according to claim 10, in
which said elastic means comprises:

- a shaft integrally connected to said ring-shaped member;

- a spring coaxially mounted on said shatft; and

- a screw mounted on said shaft and for regulating the load of said spring.

13.  An apparatus for the production of pile-up lids according to any one of claims
2 to 12, further characterized by that it comprises:
- a sliding supporting element for said first and second frame;
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- a pair of guides capable of slidingly supporting said sliding supporting
element;

- a pair of supports, connecting said guides to the frame of the apparatus;

- a sliding bearing element for the lid supporting element;

- a pair of guides capable of slidingly supporting said sliding element; and

- a pair of supports, connecting said guides to the frame of the apparatus.
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