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(54) Gripper for opening devices to be applied to packages of pourable food products

(57) A gripper (25) for opening devices (2) to be ap-
plied to packages of pourable food products, having a
casing (27); two jaws (28, 29) fitted to the casing (27),
movable with respect to each other, and having respec-
tive gripping heads (44, 45) between which to grip a por-
tion (7) of an opening device (2); and a spring (53) for
forcing the jaws (28, 29) into a maximum approach po-
sition of the gripping heads (44, 45); the gripping heads
(44, 45) define between them a seat (62) which engages
the portion (7) of the opening device (2) interferentially
when the gripper (25) is moved in a pickup direction (Z).
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Description

[0001] The present invention relates to a gripper for
opening devices to be applied to packages of pourable
food products.
[0002] As is known, many pourable food products,
such as fruit juice, UHT (ultra-high-temperature-treated)
milk, wine, tomato sauce, etc., are sold in packages
made of sterilized packaging material.
[0003] A typical example of this type of package is the
parallelepiped-shaped package for liquid or pourable
food products known as Tetra Brik Aseptic (registered
trademark), which is made by folding and sealing a web
of laminated packaging material. The packaging mate-
rial has a multilayer structure comprising a layer of fi-
brous material, e.g. paper, covered on both sides with
layers of heat-seal plastic material, e.g. polyethylene,
and, in the case of aseptic packages for long-storage
products, such as UHT milk, also comprises a layer of
oxygen-barrier material, defined, for example, by alu-
minium foil, which is superimposed on a layer of heat-
seal plastic material, and is in turn covered with another
layer of heat-seal plastic material eventually defining the
inner face of the package contacting the food product.
[0004] As is known, such packages are produced on
fully automatic packaging machines, on which a contin-
uous tube is formed from the web-fed packaging mate-
rial; the web of packaging material is sterilized on the
packaging machine itself, e.g. by applying a chemical
sterilizing agent, such as a hydrogen peroxide solution,
which, once sterilization is completed, is removed, e.g.
vapourized by heating, from the surfaces of the packag-
ing material; and the web of packaging material so ster-
ilized is kept in a closed, sterile environment, and is fold-
ed and sealed longitudinally to form a vertical tube.
[0005] The tube is filled with the sterilized or sterile-
processed food product, and is sealed and cut along
equally spaced cross sections to form pillow packs,
which are then folded mechanically to form the finished,
e.g. substantially parallelepiped-shaped, packages.
[0006] Alternatively, the packaging material may be
cut into blanks, which are folded on forming spindles into
packages, which are then filled with the food product
and sealed. One example of the this type of package is
the so-called "gable-top" package known by the trade
name Tetra Rex (registered trademark).
[0007] Once formed, packages of the above type may
undergo further operations, such as application of a
closable opening device.
[0008] The most commonly marketed opening devic-
es comprise a frame defining an opening and fitted
about a pierceable or removable portion of the top wall
of the package; and a cap hinged or screwed to the
frame, and which is removable to open the package. Al-
ternatively, other, e.g. slidable, opening devices are also
known to be used.
[0009] The pierceable portion of the package may be
defined, for example, by a so-called "prelaminated"

hole, i.e. a hole formed in the fibrous layer of the pack-
aging material before it is covered with the barrier layer,
which thus remains whole and closes the hole to ensure
airtight, aseptic sealing, while at the same time being
easily pierceable.
[0010] In the case of aseptic packaging machines, the
opening devices described are normally applied contin-
uously, straight onto the formed packages, by on-line
applicator units downstream from the packaging ma-
chine.
[0011] Applying the opening devices, which is done
by heat sealing or gluing, calls for precise positioning of
the packages with respect to the application means.
More specifically, in the case of packages with a prela-
minated hole, application of the opening device in the
wrong position may result in poor adhesion to the pack-
age and malfunctioning of the opening device, which, in
use, may result in difficulty in opening the package,
product leakage, and gulping when the product is
poured out.
[0012] EP-A-0 842 041 describes a unit for applying
opening devices to packages, which comprises a first
conveyor for the packages; and a second belt conveyor
fitted with a number of equally spaced grippers, which
pick up the opening devices from a feeder and apply
them to the packages.
[0013] The grippers comprise a substantially elongat-
ed outer casing housing a sliding rod; and two jaws sym-
metrical with respect to the rod axis, connected to each
other by a tension spring, and cooperating with one end
of the sliding rod. During the gripping operation, the rod
moves forward, and its end tends to part the two jaws,
which open when the force applied to the rod exceeds
the tension of the spring.
[0014] Vertical movement of the grippers and opera-
tion of the rods are controlled by cam follower rollers,
which call for fixed cams along the path of the belt con-
veyor.
[0015] Since the position of the grippers is therefore
determined solely by the path of the belt conveyor, this
solution is unsuitable for applications requiring precise,
individual adjustment of the position of each gripper with
respect to the package.
[0016] Moreover, since the jaws are opened and
closed regardless of the presence or correct position of
the opening device in the feeder, the gripper may fail to
grip the opening device, or may grip it improperly, thus
impairing application and possibly also the finished
package.
[0017] Finally, each gripper requires an opening
mechanism, thus increasing overall cost, which may be
considerable in the case of applicator units with a larger
number of grippers.
[0018] It is an object of the present invention to pro-
vide a gripper for opening devices to be applied to pack-
ages of pourable food products, designed to eliminate
the aforementioned drawbacks.
[0019] According to the present invention, there is
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provided a gripper as claimed in Claim 1.
[0020] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a schematic plan view of a unit for
applying opening devices to packages of food prod-
ucts, and featuring grippers in accordance with the
present invention;
Figure 2 shows a plan view of a gripper in accord-
ance with the invention;
Figure 3 shows a section along line III-III in Figure 2;
Figure 4 shows a section along line IV-IV in Figure
3;
Figure 5 shows a view in perspective of the gripper,
with parts removed for clarity.

[0021] Number 1 in Figure 1 indicates as a whole a
unit for applying opening devices 2 to aseptic packages
3 of pourable food products.
[0022] Packages 3 are produced in a packaging unit
(not shown) from a web of sheet packaging material
comprising a layer of fibrous material covered on both
sides with layers of heat-seal plastic material, e.g. pol-
yethylene; and a layer of barrier material, e.g. alumini-
um, located inwards of the layer of paper material and
in turn covered internally with another layer of plastic
material.
[0023] Packages 3, which are substantially parallele-
piped-shaped in the example shown, comprise, on a top
wall 4, a pierceable portion 5 conveniently defined by a
so-called "prelaminated" hole, i.e. a hole formed in the
fibrous layer of the packaging material before the fibrous
layer is covered with the barrier layer, which closes the
hole to ensure aseptic, airtight sealing, while at the same
time being easily pierceable.
[0024] Opening devices 2 are made of thermoplastic
material, and each comprise in known manner a frame
6, which is heat sealed about pierceable portion 5 on
wall 4 of a respective package 3, and defines a pour
opening (not shown); and a cap 7 or cover, which is
screwed or hinged to the frame to close the pour open-
ing. The opening devices conveniently comprise known
means (not shown) for piercing or removing pierceable
portion 5 of package 3 to unseal the package.
[0025] Unit 1 comprises a first linear step conveyor 8
for conveying a succession of packages 3 along a pref-
erably straight path P1; a second linear step conveyor
9 for conveying a succession of opening devices 2 along
a straight path P2 - in the example shown, parallel to
and in the opposite direction to path P1; and a step-op-
erated carousel conveyor 10 for feeding opening devic-
es 2 from a pickup station 11, coincident with one of the
stop stations of second conveyor 9, to an application
station 12 where opening devices 2 are applied to re-
spective packages 3, and which is coincident with one
of the stop stations of first conveyor 8.
[0026] More specifically, carousel conveyor 10 feeds

opening devices 2 along a circular path P3 through a
number of intermediate work stations 13, 14, 15, where
opening devices 2 are stopped and heated by respec-
tive heaters 16 to partly melt the material.
[0027] First conveyor 8 comprises a movable bottom
surface 17 defined by a continuous belt or by a number
of adjacent elements, and defining a supporting surface
for the packages; and lateral belt feed devices 18 coop-
erating with respective opposite sides of packages 3.
More specifically, the two feed devices 18 are symmet-
rical with respect to a vertical plane M containing path
P1, and are fitted with a number of vertical feed bars 19
equally spaced by a distance d defining the spacing of
packages 3 on first conveyor 8. The position of each
package 3 on first conveyor 8 is therefore unequivocally
determined transversely by contact with movable sur-
face 17 and with the branches of feed devices 18, and
longitudinally by contact with two bars 19 forming part
of respective feed devices 18.
[0028] Carousel conveyor 10 comprises a turntable
24 rotating about a vertical axis A; and a number of grip-
pers 25 - equal to the number of stations of carousel
conveyor 10 - for gripping opening devices 2, and which
are equally spaced about turntable 24, are connected
to the turntable by respective actuating assemblies 26
for actuating grippers 25 and not described in detail by
not forming part of the present invention, and are per-
mitted a limited amount of movement in the direction of
three coordinate axes X, Y, Z of a local reference sys-
tem, the first two (X, Y) being horizontal and perpendic-
ular, and the third (Z) vertical.
[0029] More specifically, each gripper 25 (Figures
2-5) comprises a substantially flat, parallelepiped-
shaped casing 27 extending predominantly in the XY
plane in the example shown; and a first and second jaw
28, 29 projecting from casing 27 and cooperating with
opening device 2.
[0030] Casing 27 comprises a body 30 having a first
and second straight, substantially circular-section,
through seat 31 and 32, the respective axes B and C of
which are parallel to each other and located on opposite
sides of a central plane D - radial with respect to carou-
sel conveyor 10 - of body 30.
[0031] Casing 27 also comprises a first cover 33 fixed
to body 30 to axially close respective first ends of seats
31, 32.
[0032] Said first end of each seat 31, 32 houses a first
bush 36; and the opposite end of each seat 31, 32 is
fitted in fixed manner with a second bush 37 and a lip
seal 38.
[0033] Body 30 also defines a housing 39, which is
perpendicular to plane D, intersects both seats 31 and
32, forms with them a substantially H-shaped inner cav-
ity of body 30, and is open at a flat bottom face of body
30.
[0034] Casing 27 also comprises a second cover 40
closing housing 39.
[0035] Jaws 28 and 29 comprise respective rods 42
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and 43, which slide axially along seats 31 and 32, and
are guided by respective pairs of bushes 36, 37; and
respective gripping heads 44 and 45 fixed to respective
free ends of rods 42, 43 projecting from seats 31, 32,
and for gripping opening device 2.
[0036] The two rods 42, 43 are connected to each oth-
er, to travel axially by the same amount and in opposite
directions, by a rigid rocker arm 46 housed in housing
39. Rocker arm 46 is hinged at a mid-point to casing 27
by a pin 47 of axis E parallel to axis Z, and has ends 48,
49 substantially hinged to respective rods 42, 43.
[0037] More specifically, rocker arm 46 has a central
cylindrical through seat 50 engaged by pin 47, which is
supported at the ends by body 30 and second cover 40.
[0038] Each end 48, 49 of rocker arm 46 is fork-
shaped, and partly encloses corresponding rod 42, 43,
to which it is hinged by a pin 51 fitted through the rod
and having an axis F parallel to axis Z. Axes E and F
are coplanar.
[0039] Rod 42 comprises an axial housing 52 facing
first cover 33 and housing a spring 53, which is com-
pressed between rod 42 and a through screw 54
screwed inside first cover 33 and defining, for spring 53,
an adjustable axial stop by which to adjust the preload
of spring 53 from the outside.
[0040] Gripping head 45 is substantially L-shaped,
and comprises a first portion 55 parallel to plane D and
adjacent to rod 43; and a second portion 56 extending
perpendicularly towards plane D, at a given distance
from casing 27, and fitted rigidly but removably with an
insert 58 for adapting to the shape of opening device 2
and forming part of gripping head 45. Gripping head 44
comprises a portion 59 extending perpendicularly from
rod 42 towards plane D and facing second portion 56 of
gripping head 45; and a second insert 60 for adapting
to the shape of opening device 2, and which is connect-
ed rigidly but removably to portion 59 and forms part of
gripping head 44.
[0041] Inserts 58, 60 have respective contact surfac-
es 61 facing each other and symmetrical with respect to
an axis G parallel to axis Z. In a plane parallel to the XY
plane, surfaces 61 have profiles complementary to re-
spective diametrically-opposite lateral portions of cap 7
of opening device 2, and define between them a seat
62 for interferentially engaging cap 7. Inserts 58, 60 also
have respective bottom inner bevels 63 defining a flared
inlet 64 of seat 62.
[0042] At rest, i.e. when the gripper is "empty", jaws
28, 29 are set by spring 53 to a maximum approach po-
sition of inserts 58, 60 defined, for example, by rod 43
contacting first cover 33, and in which the dimensions
of seat 62 in a plane parallel to the XY plane are approx-
imately equal to but no greater than the corresponding
dimensions of cap 7, and the maximum dimension of
flared inlet 64 is approximately equal to but no less than
the dimensions of cap 7.
[0043] Operation of gripper 25 will now be described
as of the condition in which opening device 2 is located

on conveyor 9 at pickup station 11, and carousel con-
veyor 10 is positioned angularly with a gripper 25 at pick-
up station 11, and with relative seat 62 a given height
over opening device 2.
[0044] In the course of each step, carousel conveyor
10 performs an operation on an opening device 2 at
each station 11, 12, 13, 14, 15, and then feeds each
opening device 2 on to the next station.
[0045] At pickup station 11, actuating assembly 26
moves in direction Z towards opening device 2, and then
back up to the start height. More specifically, when grip-
per 25 moves down, bevels 63 of inserts 58 and 60 strike
a top peripheral edge of cap 7 of opening device 2, and
are subjected to respective reaction forces which part
jaws 28 and 29, in opposition to spring 53, so that cap
7 engages seat 62 and is retained by friction by contact
surfaces 61.
[0046] By virtue of rocker arm 46, rearward movement
of rod 42 corresponds to a symmetrical forward move-
ment of rod 43. For small displacements, translation of
pins 51 integral with respective rods 42, 43 is equivalent
to rigid rotation of ends 48, 49 of rocker arm 46 about
axis E, and the inevitable slack involved is sufficient to
ensure correct mechanical operation.
[0047] On reaching the bottom limit position, actuat-
ing assembly 26 is inverted and moves back up to the
starting height; and gripper 25 is raised, taking with it
the opening device 2 retained by the friction generated
by spring 53 in response to interference between seat
62 and cap 7.
[0048] Over the next three steps, gripper 25 is arrest-
ed at work stations 13, 14 and 15, where heating oper-
ations are performed by heaters 16.
[0049] At the last step in the work cycle, gripper 25 is
located at application station 12 where, with a similar
down-up vertical movement, it applies opening device
2 to a respective package 3, and a pressure device - not
shown or described, by not forming part of the invention
- holds opening device 2 down on the package and de-
taches it from gripper 25 as the gripper moves back up.
[0050] The advantages of gripper 25 for opening de-
vices 2 according to the present invention are as follows.
[0051] In particular, grippers 25 operate simply by in-
terference with opening devices 2.
[0052] Consequently, no control devices, either fixed
on the structure of applicator unit 1 or on grippers 25 or
carousel conveyor 10, are required to open jaws 28, 29.
[0053] Grippers 25 are therefore structurally extreme-
ly straightforward and cheap to produce, while at the
same time being extremely accurate, compact, and
lightweight.
[0054] Not being subject to external control, grippers
25 are suitable for applications requiring precise, indi-
vidual adjustment of the position of each gripper 25 with
respect to package 3.
[0055] Moreover, grippers 25 ensure correct pickup of
opening devices 2, by the opening and closing of jaws
28, 29 being controlled by the presence and correct po-
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sition of opening device 2 in the feeder.
[0056] By virtue of rocker arm 46, jaws 28, 29 move
symmetrically with respect to axis G, the position of
which with respect to actuating assembly 26 is known
in any operating condition. As such, the position of open-
ing device 2 on gripper 25 is also known, which is im-
portant in the event actuating assembly 26 provides for
adjusting the position of the axis of cap 7 in the XY plane
in relation to the actual position of pierceable portion 5,
which may be detected at a station along conveyor 8,
upstream from application station 12.
[0057] Clearly, changes may be made to gripper 25
as described and illustrated herein without, however,
departing from the scope of the present invention as de-
fined in the accompanying Claims.
[0058] Firstly, gripper 25 may be fitted to any type of
device for transferring opening devices 2 from a feeder
to application station 12, e.g. a mechanical arm with suf-
ficient freedom of movement to also perform the function
of actuating assembly 26.
[0059] Secondly, inserts 58 and 60 may be hinged to
respective jaws 29 and 28 about respective axes of ro-
tation parallel to axis Z. Apart from in no way impairing
mechanical operation of gripper 25, hinging the inserts
assists gripping in the event opening devices 2 are not
positioned particularly accurately on conveyor 9.

Claims

1. A gripper (25) for opening devices (2) to be applied
to packages (3) of pourable food products, compris-
ing a casing (27); two jaws (28, 29) fitted to said
casing (27), movable with respect to each other,
and having respective gripping heads (44, 45) be-
tween which to grip a portion (7) of a said opening
device (2); and elastic means (53) for forcing said
jaws (28, 29) into a maximum approach position of
said gripping heads (44, 45); characterized in that
said gripping heads (44, 45) define between them
a seat (62) which engages said portion (7) of said
opening device (2) interferentially when the gripper
(25) is moved in a pickup direction (Z); the trans-
verse dimensions of said seat (62), crosswise to
said pickup direction (Z) and in said maximum ap-
proach position, being approximately equal to but
no greater than the corresponding transverse di-
mensions of said portion (7).

2. A gripper (25) as claimed in Claim 1, characterized
in that said gripping heads (44, 45) comprise re-
spective lead-in inner portions (63), which are the
first to contact said portion (7) of said opening de-
vice (2), and which define a flared inlet (64) of the
seat (62), the maximum dimensions of which are
approximately equal to but no smaller than the cor-
responding dimensions of said portion (7) of said
opening device (2).

3. A gripper (25) as claimed in Claim 1 or 2, charac-
terized in that said jaws (28, 29) comprise respec-
tive rods (42, 43) having respective parallel axes (B,
C) and sliding axially inside respective seats (31,
32) of said casing (27); said gripping heads (44, 45)
being carried by the respective said rods (42, 43).

4. A gripper (25) as claimed in Claim 3, characterized
by comprising a rigid rocker arm (46) hinged about
an axis of rotation (E) parallel to said pickup direc-
tion (Z), and having ends (48, 49) connected, with
the possibility of relative rotation about respective
axes (F) coplanar with each other and with said axis
of rotation (E) of said rocker arm (46), to respective
members (51) fitted to and translating integrally with
said rods (42, 43).

5. A gripper (25) as claimed in any one of the foregoing
Claims, characterized by comprising an adjusting
device (54) for adjusting said elastic means (53).

6. A gripper (25) as claimed in any one of the foregoing
Claims, characterized in that said elastic means
(53) are housed in at least one of said two jaws (28,
29).

7. A gripper (25) as claimed in Claims 5 and 6, char-
acterized in that said elastic means comprise a
spring (53) housed in one of said rods (42) and com-
pressed between said rod (42) and a screw (54) ac-
cessible from outside said casing (27) and defining
said adjusting device.

8. A gripper (25) as claimed in one of the foregoing
Claims, characterized in that said gripping heads
(44, 45) comprise at least one removable insert (58,
60) for adapting to the shape of said opening device
(2); said insert (58, 60) bounding said seat (62).

9. A gripper (25) as claimed in Claim 8, characterized
in that said insert (58, 60) is connected rigidly to
the respective jaw (29, 28).

10. A gripper (25) as claimed in Claim 8, characterized
in that said insert (58, 60) is hinged to the respec-
tive jaw (29, 28).
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