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Description
Technical field

[0001] This invention relates to a machine for forming
filter-bags with infusion products.

[0002] The expression "infusion products”" means
products such as tea, coffee, camomile (in powder, gran-
ules, or leaves).

Background art

[0003] More specifically, the machine according to the
invention is used for forming filter-bags of the single-
lobed or double-lobed type, or in any case on filter-bags
with a flat extension.

[0004] For example, in the case of two-lobed filter-
bags, they comprise a single length of filter paper defining
two separate and closed chambers. Each chamber con-
tains a dose of infusion product. The two chambers are
folded towards each other forming a single upper end (in
the shape of an upturned "V") and a bottom end in the
shape of a "W".

[0005] In addition, the filter-bag may be equipped with
a thread for association with a gripping tag.

[0006] A type of machine for forming this type of filter-
bag is known from patent document EP765274.

[0007] That patent document describes a machine
structured along a forming and feeding line on which are
positioned:

- astation for feeding a web of filter paper along a feed
surface;

- astation for feeding doses of product on the web of
filter paper at predetermined distances;

- a station designed to close the web on itself, wrap
the doses of product and, subsequently, longitudi-
nally join the web;

- a station for folding individual pieces of filter paper
with double chamber;

- a carousel equipped with radially protruding grip-
pers, positioned beneath the folding station and con-
figured to receive individual pieces of folded filter pa-
per; the carousel, moved stepwise about a horizontal
axis, moves each piece of filter paper in the proximity
of stations arranged one after another to associate
to the piece of filter paper a thread, suitably wrapped
around the piece of filter paper, and a tag in turn
associated with the thread.

[0008] In some machine solutions, depending on the
type of filter-bag, there may be:

- a further station for transversal closing of the ends
of the piece before or at the same time as the sep-
aration from the remaining film; or

- astation for folding the open ends of the two cham-
bers of the piece along the path of the carousel.
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[0009] If necessary, there may also be a station for
applying an overwrapping material to the filter-bag thus
obtained along the path of the carousel.

[0010] Moreover, the carousel transfers the filter-bag
thus formed to a station for preparing and packaging
groups of filter-bags comprising units for orientation of
the filter-bags, units for stacking and transferring of the
filter-bags stacked in packages (of particular interest in
this specification).

[0011] The orientation unit (shown in patent document
EP762973) comprises (see Figure 1) a drum T, posi-
tioned alongside the carousel GS, comprising a plurality
of housing pockets T1, arranged circumferentially and
each designed tohouse and retain by interference afilter-
bag SF whilst the drum T rotates in a stepwise fashion
and a transporting element OT which picks up by a grip-
per PZ of the carousel GS, and carries (with substantially
rectilinear motion) on the pocket of the drum, the filter-
bag.

[0012] Thedrum T, moved stepwise about an axis par-
allel to the axis of the carousel, has, precisely, the duty
of receiving, rotating (orienting), and releasing the filter-
bags SF inside the stacking station Sl for preparing,
transferring and housing groups (in a predetermined
number) of filter-bags SF inside final packages (boxes).
The stacking and packaging units of the station SI com-
prise:

- afixed tubular conduit CT, oriented in a radial direc-
tionrelative tothe drum T, and having an upper open-
ing positioned facing the surface of the drum and
configured to receive individual filter-bags;

- aplate PT defining a bottom base inside the tubular
conduit; the plate is movable, in both directions,
along the conduit and in a synchronised fashion with
the arrival of the individual filter-bags from the open-
ing of the conduit and in such a way as to form a
stack of filter-bags feeding towards the bottom of the
tubular conduit;

- agripper PM movable radially and longitudinally rel-
ative to the tubular conduit and configured to retain
the stack formed between the top and bottom of the
stack (simultaneously with a disengagement of the
bottom plate); the gripper is provided with sliding
means for transferring the stack beyond the bottom
of the tubular conduit and towards a unit for trans-
ferring the stack positioned, in a receiving position,
coaxial with the tubular conduit and below the latter.

[0013] In turn, the transfer unit has a housing body
composed of three walls (two side and one bottom) form-
ing a U-shaped housing for receiving the stack of filter-
bags; a side wall is movable towards and away from the
other side wall for retaining or releasing the stack of filter-
bags.

[0014] The body is associated with an articulated arm
to a motor-driven shaft and rotates about an axis parallel
to the axis of the drum to allow a rotation of the body from
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aposition for receiving the stack to a position for releasing
the stack inside a box set up in advance and vice versa.
[0015] Now, as described, the structure of the station
for preparing and packaging groups of filter-bags com-
prise a multiplicity of components forming the operating
units which must be synchronised in the operational
movements through alarge number of kinematic systems
which, in effect, make this portion of the machine ex-
tremely complex and bulky.

[0016] In effect, in order to correctly package the
groups of filter-bags using this transfer unitit is necessary
to rotate the individual filter-bags with the above-men-
tioned drum.

[0017] This determines a passage of the filter-bags in
three different operating zones before be packaged.
[0018] Moreover, this end section of the machine must
maintain high operating speeds as a function of a high
speed for feeding the filter-bags with respect to the
speed, more constant and step by step, of the remaining
stations designed to form the individual filter-bags.
[0019] Patent documents W02012/117308,
US2002/139086 and WO2007/138471 describe corre-
sponding further solutions of structures for stacking
groups of filter-bags formed and fed by a carousel or
drum for unloading filter-bags formed by the preceding
stations.

[0020] These solutions are structurally simple relative
to that described previously and are of the "passive" type,
that is, they can be used only for accepting the filter-bags
being unloaded and forming groups of filter-bags without
determining a precise orientation before packaging.

Disclosure of the invention

[0021] The aim of this invention is therefore to provide
a machine for forming filter-bags for infusion products
which is able to simplify the operations and the opera-
tional components present in the station for preparing
and packaging groups of filter-bags.

[0022] More specifically, the aim of this invention to
provide a machine for forming filter-bags for infusion
products which is able to perform in a single operation
both the orientation and the packaging of the stack of
bags and maintain a high production speed.

[0023] These aims are fully achieved by the machine
for forming filter-bags containing infusion products ac-
cording to this invention as characterised in the append-
ed claims.

Brief description of the drawings

[0024] The features of the invention will become more
apparent from the following detailed description of a pre-
ferred, non-limiting embodiment of it, with reference to
the accompanying drawings, in which:

- Figure 1illustrates a schematic front view, with some
parts cut away to better illustrate others, of a part of
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the machine for forming filter-bags for infusion prod-
ucts of known type and in particular a carousel for
forming filter-bags and a part of a station for prepar-
ing and packaging filter-bags;

- Figure 2illustrates a schematic front view, with some
parts cut away to better illustrate others, of a part of
the machine, according to this invention, and in par-
ticular a carousel for forming filter-bags and a part
of a station for preparing and packaging filter-bags;

- Figures 3 and 4 illustrate schematic front views, with
some parts cut away to better illustrate others, of
another part of the preparing and packaging station
of the machine according to the invention, in partic-
ular a unit for transferring groups of filter-bags, in two
different operating positions;

- Figure 5 illustrates a side view, with some parts in
cross section and others cut away to better illustrate
some details, of the transfer unit of Figures 3 and 4;

- Figure 6 illustrates a schematic front view of a detail
of movement elements of the transfer unit of Figure 5.

Detailed description of preferred embodiments of the
invention

[0025] With reference to the accompanying drawings,
in particular Figures 2 to 4, the machine according to the
invention, labelled 100 in its entirety, is used for forming
filter-bags 1 containing infusion products.

[0026] The expression "infusion products" means
products such as tea, coffee, camomile (in powder, gran-
ules, or leaves).

[0027] Preferably, but not exclusively, the filter-bag 1
formed by a machine according to the invention may be
of the two-lobed type, that is to say, having two chambers
folded towards each other forming a top end 1a (with the
shape of an upturned "V") and a bottom end 1b with the
shape of a "W'.

[0028] The machine 100 according to the invention
comprises a transporting element 2 configured for picking
up, transporting and releasing individual filter-bags 1
from a operating station 3 for forming the filter-bags 1,
rotating about a first axis X3, to a station 4 for preparing
and packaging groups G of filter-bags 1 formed.

[0029] In the case illustrated, purely by way of an ex-
ample, the operating station 3 is a rotary stepwise car-
ousel, having a plurality of grippers 3a arranged radially
on the carousel.

[0030] Each gripper 3ais designed to transport, along
a curved path, the basic components (material and dos-
es) which will form the filter-bag 1 through a plurality of
stations designed to apply the other components in order
to complete each filter-bag 1.

[0031] At the end of this curved path each gripper 3a
reaches a position for release of the formed filter-bag 1
to the above-mentioned pick-up transporting element 2.
[0032] This transporting element 2, in the case illus-
trated in Figure 2, is a gripper movable radially in both
directions relative to the carousel, and is able to pick up



5 EP 3 487 768 B1 6

the filter-bag 1 and move above the preparing and pack-
aging station 4.

[0033] The preparingand packaging station4 compris-
es a tubular conduit 5 (a frame with a rectangular cross
section open on two or more sides and on the bottom)
having an upper end opening 5a positioned facing the
transporting element 2 and configured to receive the in-
dividual filter-bags 1.

[0034] Preferably, the transporting element 2 is aided
by a pushing element 31, located above the transporting
element 2 and configured to direct the filter-bag 1 towards
the upper end opening 5a of the tubular conduit 5 at the
positioning of the filter-bag 1 above the tubular conduit 5.
[0035] The preparing and packaging station also com-
prises units 6, 7 for controlling the descent of the individ-
ual filter-bags 1 and for defining the group G of filter-bags
to be formed.

[0036] These units 6, 7 are movable along the tubular
conduit 5 (advantageously the units are movable both
along the axis of extension of the tubular conduit 5 and
radially relative to the conduit).

[0037] The units 6, 7 are configured to form, retain and
transfer the stacked group G of filter-bags 1 beyond the
bottom of the tubular conduit 5.

[0038] As illustrated in Figure 2, by way of a non-lim-
iting constructional example, the elements comprise a
plate 6 defining a bottom base inside the tubular conduit
5.

[0039] The plate 6 is movable,inbothdirections, axially
along the tubular conduit 5 and in a synchronised fashion
with the arrival of the individual filter-bags 1 from the up-
per opening 5a of the tubular conduit 5 in such a way as
to form a stacked group G of filter-bags 1 feeding towards
the bottom of the tubular conduit 5.

[0040] The plate 6 can move both axially and radially
with respect to the tubular body 5, or only axially if the
plate 6 is configured in two half-parts to define two prongs
of a gripper which can be opened and closed to enter
and leave (sideways) into / from the tubular conduit 5.
[0041] The means also comprise a gripper 7 movable
relative to the tubular conduit 5 and in a synchronised
fashion with the plate 6.

[0042] The gripper 7 is configured to retain the stacked
unit G of filter-bags 1 formed between the top and bottom
of the stack.

[0043] The gripper 7 is equipped with sliding means
(not illustrated) to transfer the stacked group G of filter-
bags 1 beyond the bottom of the tubular conduit 5 and
towards a unit 8 for transferring the group G of filter-bags
1 positioned, in a receiving position, coaxial with the tu-
bular conduit 5 and below the latter.

[0044] In light of this, the unit 8 for transferring the
group G offilter-bags 1 positioned, in a receiving position,
below the tubular conduit 5 (see Figure 2).

[0045] It should be noted that the transfer unit 8 has a
body 9 for housing the group of filter-bags 1.

[0046] The body 9 is associated with at least one sup-
porting frame 10 connected to a unit 11 for moving the
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body 9 configured to rotate about a second axis X11 par-
allel to the first axis X3 (of the carousel 3) so as to allow
a rotation of the body 9 from the position for receiving
the group G of filter-bags 1 (Figures 2 and 3) to a position
for releasing the group G of filter-bags 1 inside a box 12
(figure 4) and vice versa.

[0047] As shownin Figures 2 to 5, the transferring unit
8 has the frame 10 for supporting the housing body 9
articulated to the unit 11 for moving the body 9 in such a
way as to rotate also about a third axis X10 transversal
to the second axis X11 of rotation of the unit 11 for moving
the body 9.

[0048] Kinematic means 13 of rotation about the third
axis X10 are interposed between the unit 11 for moving
the body 9 and the supporting frame 10 and configured
to allow a synchronised rotation of the frame 10 about
the second X11 and the third X10 axis in such a way as
to rotate and orient the group G of filter-bags 1 prior to
the arrival of the body 9 in the above-mentioned release
position inside the box 12.

[0049] In other words, the transfer unit 8 is structured
in such a way as to guarantee the rotation designed to
allow the housing in the packaging box and simultane-
ously a correct orientation the groups G of filter-bags 1
immediately before being housed in the packaging box
12.

[0050] This makes it possible to eliminate orientation
units (drum) immediately before the stacking of each fil-
ter-bag in the tubular body with simplification and im-
provement in the length of time for unloading the filter-
bags from the forming carousel.

[0051] Preferably, the frame 10 comprises arod 14 for
supporting the housing body 9.

[0052] In light of this, the rod 14 has an axis X14 of
longitudinal extension parallel to the third axis X10 of
rotation.

[0053] More specifically, the frame 10 comprises the
rod 14 supported by two arms 15 and 16 positioned trans-
versally to the rod 14 and each articulated to the unit 11
for moving the body 9.

[0054] In light of this, the arms 15, 16 are parallel with
each other and articulated in points P15 and P16 different
to each other on the unit 11 for moving the body 9 and
both intersecting the third axis X10 of rotation.

[0055] Preferably, the above-mentioned housing body
9 comprises two side walls 9a, 9b and a bottom wall 9¢
to form a "U" and wherein the open area of the "U" faces
towards the operating station 3 (carousel) rotatable about
the first axis X3 at its position for receiving the groups G
of filter-bags 1 so as to house the group G of filter-bags
1 with a corresponding head 1ain contact with the bottom
wall 9¢ of the housing body 9.

[0056] It should be noted that, preferably, the move-
ment unit 11 comprises at a first shaft 17 rotating about
the second axis X11 and having an end portion with a
diameter D1 greater than the diameter D2 of the remain-
ing portion of the first shaft 17.

[0057] The end portion of the first shaft 17 forms an
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annular flange 18 on which are articulated, on the outer
surface, the two arms 15, 16 supporting the bar 14 at
points diametrically opposite from each other and inter-
secting the third axis X10 of rotation.

[0058] The two arms 15 and 16 form a rotary coupling
fork on the annular flange 18.

[0059] Again, the movement unit 11 comprises a sec-
ond shaft 19 positioned coaxially and inside the first shaft
17.

[0060] In light of this, the second shaft 19 has a free
end positioned inside the annular flange 18 of the first
shaft 17, forming a tubular chamber, and on which is
positioned a first part of the above-mentioned kinematic
means 13 of rotation of the frame 10 around the third axis
X10.

[0061] Preferably, the kinematic means 13 comprise a
first half-ring gear 20 with teeth having a conical profile
made on the free end of the second shaft 19 housed in
the tubular chamber formed by the annular flange 18
(gear which therefore forms the first part of the kinematic
means).

[0062] Again, the kinematic means 13 comprise a first
toothed wheel 21 keyed to an articulation pin 23 in a point
P15 of articulation of the supporting arm 15 on the annular
flange 18 of the first shaft 17.

[0063] The first toothed wheel 21 is engaged with the
first half-ring gear 20 so as to allow the rotation of the
supporting arms 15, 16 about the third axis X10 in syn-
chrony with the rotation of the body 9 about the second
axis X11.

[0064] Substantially, the first half ring 20 and the gear
wheel 21 form a conical torque which is able to rotate the
frame 10 about the annular flange 18 whilst the flange
18 rotates about the second axis X11: this makes it pos-
sible to orient the filter-bags 1, whilst they are moved
towards the inside of the box 12.

[0065] Preferably, the movementunit 11 also compris-
es a third shaft 28 positioned coaxially and inside the
second shaft 17 (see Figure 5).

[0066] The third shaft 28 has a free end positioned in-
side the annular flange 18 of the first shaft 17 and on
which are positioned movement means 29 configured for
controlling the movement of one of the walls 9a, 9b of
the body 9, about a fourth axis X9a and in synchrony with
the kinematic means 13 (that is, with the conical torque
designed for moving the third axis X10), between an in-
operative receiving position, wherein the two walls 9a,
9b are parallel to each other, and an operating retaining
position, wherein one of the walls 9a is at least partly
close to the other wall 9b.

[0067] In light of this, the movement means 29 com-
prise a second half-ring gear 30 with teeth having a con-
ical profile connected to the free end of the third shaft 28
housed in the tubular chamber formed by the annular
flange 18, and a second toothed wheel 22 keyed to an
articulation pin 24 coinciding with a point P16 of articu-
lation of one of the supporting arms 16 on the annular
flange 18 of the first shaft 17.
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[0068] The second toothed wheel 22 is engaged with
the second half-ring gear 30 so as to allow the movement
of one of the walls 9a of the body 9, about the fourth axis
X9a of rotation in synchrony with the rotation of the body
9 about the second axis X11.

[0069] Substantially, the second half crown 30 and the
gear wheel 22 form a second conical torque which is able
to move/rotate a wall 9a of the body 9 whilst the flange
18 rotates about the second axis X11: this makes it pos-
sible to retain the group G of filter-bags 1, whilst they are
moved towards the inside of the box 12.

[0070] Itshould be noted that the pin 24 extends along
the axis X14 of the arm 16 and the pin 24 is articulated
to an arm 32 articulated, in turn, to the wall 9a to allow
the book-like movement for opening and closing the wall
9a.

[0071] Preferably, each arm 15, 16 is articulated to the
corresponding pin 23, 24 passing radially through the
annular flange 16.

[0072] Each pin 23, 24 is associated with the corre-
sponding gear wheel 21, 22.

[0073] It should be noted (see also Figure 6), by way
of a non-limiting example, that the first shaft 17 has a
toothed intermediate portion meshing with a toothed arc
25 formed on an end of a motor-driven operating lever 26.
[0074] The operating lever 26 is articulated to a fixed
support 27, at a point P26, so as to execute a pendulum-
type movement in both directions about the point P26 of
articulation and in such a way as to allow the rotation of
the first shaft through a first angle a about the second
axis X11.

[0075] Preferably, this first angle o of rotation is sub-
stantially equal to 120°.

[0076] The second shaft 19 is connected (kinematical-
ly) to and movable in a synchronised fashion with the first
shaft 17, allowing rotation of the frame 10 through a sec-
ond angle about the third axis X10.

[0077] Preferably, the second angle of rotation is dif-
ferent from the first angle o of rotation.

[0078] More specifically, the second angle of rotation
is greater than the first angle o of rotation.

[0079] Preferably, the second angle of rotation is ap-
proximately 180°.

[0080] The preparingand packaging station4 operates
in the following manner.

[0081] The transporting element 2 picks up from the
carousel 3 the individual filter-bags 1 and releases them
inside the tubular conduit 5 through the end opening 5a
aided by the pusher 31 (Figure 2).

[0082] Inside the tubular conduit 5 there is the base
plate 6 which moves downwards in coordination with the
arrival of the filter-bags 1 inside the same tubular conduit
5 to form the group G of filter-bags 1 (Figure 2).

[0083] Having reached the predetermined number of
filter-bags 1 to form a group G, the transport gripper 7 is
activated 5 to retain the group G of filter-bags 1 at the
top and bottom, whilst the plate 6 releases the bottom of
the filter-bags through a movement for opening the rel-
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ative half-parts or through a radial movement away from
the conduit 5 (Figure 2).

[0084] Atthis point, the plate 6 returns upwards to start
a new cycle for forming a group G, whilst the gripper 7
slides axially downwards and beyond the bottom of the
tubular conduit 5 for moving the group in the housing
body 9 waiting in the receiving position (Figure 2).
[0085] The body 9 for housing, receiving and retaining
the group G of filter-bags 1 is rotated simultaneously
about the second and third axis X11 and X10 so as to
orient (that is, rotate by 180°) the filter-bags 1 whilst the
group G is transferred by the tubular conduit 5 inside the
box 12 for packaging 12 (Figures 3 and 4) in which the
group G is released.

[0086] At the start of the housing body 9, the wall 9a
is rotated towards the wall 9b to retain the group G of
filter-bags 1 during the double rotation of the body 9.
[0087] It should be noted that, thanks to the rotation
about the third axis X10, all the filter-bags 1 of the group
are housed in the box with the relative bottom 1b on the
bottom of the box 12.

[0088] Having reached this horizontal position of the
body 9, a retaining sheet (not illustrated) is inserted be-
tween the bottom 9c of the body 9 and the tops 1a of the
filter-bags 1 to retain the latter in the box 12 during the
return rotation of the housing body 9 towards the tubular
conduit 5.

[0089] This description clearly shows that, thanks to
the machine structured in this way, the transfer and pack-
aging of the group G of filter-bags 1 is extremely rapid,
safe and suitable for the feed speeds of the filter-bags 1
formed.

[0090] In addition, the preparing and packaging station
4 consists of a limited number of production components,
but with a high elasticity thanks to the dual function of
the transfer and packaging unit configured to orient the
filter-bags simultaneously with their transfer. This dual
function of the transfer unit actually increases the oper-
ational potential of the station, since the orientation is
obtained on the entire group of stacked filter-bags rather
than the single orientation obtained with the traditional
solutions.

[0091] In addition, the synchronised movement struc-
ture is grouped together in a reduced size and obtains
three different movements all synchronised with each
other thanks to the system with three coaxial shafts as-
sisted by the pair of conical torques presentin the flange.
This system considerably reduces the overall dimen-
sions of the unit, whilst maintaining a high level of oper-
ational precision.

Claims

1. A machine for forming filter-bags (1) containing in-
fusion products, including at least one transporting
element (2) configured for picking up, transporting
and releasing individual filter-bags (1) from a oper-

10

15

20

25

30

35

40

45

50

55

ating station (3) for forming the filter-bags (1), rotat-
ing about a firstaxis (X3), to a station (4) for preparing
and packaging groups (G) of filter-bags (1) formed;
the preparing and packaging station (4) comprising
at least:

- atubular conduit (5) having an upper end open-
ing (5a) positioned facing the transporting ele-
ment (2) and configured for receiving single fil-
ter-bags (1);

- units (6, 7) for controlling the descent of the
individual filter-bags (1) and for defining the
group (G) of filter-bags to be formed, movable
along the tubular conduit (5); the units (6, 7) be-
ing configured to form, retain and transfer the
stacked group (G) of filter-bags (1) beyond the
bottom of the tubular conduit (5) ;

- a unit (8) for transferring the group (G) of filter-
bags (1) positioned, in a receiving position, al
below the tubular conduit (5); the transfer unit
(8) having a body (9) for housing the group (G)
of filter-bags (1); the body (9) being associated
with at least one supporting frame (10) connect-
ed to a unit (11) for moving the body (9) config-
ured to rotate about a second axis (X11) parallel
to the first axis (X3) so as to allow a rotation of
the body (9) from the position for receiving the
group (G) of filter-bags (1) to a position for re-
leasing the group (G) of filter-bags (1) inside a
box (12) and vice versa;

the transfer unit (8) having the frame (10) for sup-
porting the housing body (9) articulated to the unit
(11)for moving the body (9) in such a way as to rotate
also about a third axis (X10) transversal to the sec-
ond axis (X11) of rotation of the movement unit (11)
of the body (9); kinematic means (13) of rotation
about the third axis (X10) being interposed between
the unit (11) for moving the body (9) and the sup-
porting frame (10) and configured to allow a synchro-
nised rotation of the frame (10) about the second
(X11) and the third (X10) axis in such a way as to
rotate and orient the group (G) of filter-bags (1) prior
to the arrival of the body (9) in the release position
inside the box (12).

The machine according to claim 1, wherein the frame
(10) comprises arod (14) for supporting the housing
body (9); the rod (14) having an axis (X14) of longi-
tudinal extension parallel to the third axis (X10) of
rotation.

The machine according to any one of the preceding
claims, wherein the housing body (9) comprises two
side walls (9a, 9b) and a bottom wall (9¢) to form a
"U" and wherein the open area of the "U" faces to-
wards the operating station (3) rotatable about the
first axis (X3) at its position for receiving the groups
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(G) of filter-bags (1) so as to house the group (G) of
filter-bags (1) with a corresponding head (1a) in con-
tact with the bottom wall (9¢) of the housing body (9).

The machine according to any one of the preceding
claims, wherein the frame (10) comprises a rod (14)
supported by two arms (15, 16) positioned transver-
sally to the rod (14) and each articulated to the unit
(11) for moving the body (9); the arms (15, 16) being
parallel with each other and articulated in points
(P15, P16) which are different to each other on the
unit (11)formoving the body (9) and both intersecting
the third axis (X10) of rotation.

The machine according to any one of the preceding
claims, wherein the movement unit (11) comprises
at least a first shaft (17) rotating about the second
axis (X11) and having an end portion with a diameter
(D1) greater than the diameter (D2) of the remaining
portion of the first shaft (17); the end portion of the
first shaft (17) forming an annular flange (18) on
which are articulated, on the outer surface, the two
arms (15, 16) for supporting rod (14) at diametrically
opposite points from each other and intersecting the
third axis (X10) of rotation.

The machine according to claim 5, wherein the
movement unit (11) comprises a second shaft (19)
positioned coaxially and inside the first shaft (17);
the second shaft (19) having a free end positioned
inside the annular flange (18) of the first shaft (17),
forming a tubular chamber, and on which is posi-
tioned a first part of the kinematic means (13) of ro-
tation of the frame (10) around the third axis (X10).

The machine according to any one of claims 4 to 6,
wherein the kinematic means (13) comprise a first
half-ring gear (20) with teeth having a conical profile
made on the free end of the second shaft (19) housed
in the tubular chamber formed by the annular flange
(18), and a first toothed wheel (21) keyed to an ar-
ticulation pin (23) coinciding with a point (P15) of
articulation of one of the supporting arms (15, 16) on
the annular flange (18) of the first shaft (17); the first
toothed wheel (21) being engaged with the first half-
ring gear (20) so as to allow the rotation of the sup-
porting arms (15, 16) about the third axis (X10) in a
synchronised fashion with the rotation of the body
(9) about the second axis (X11).

The machine according to any one of claims 4 to 7,
wherein the movement unit (11) comprises a third
shaft (28) positioned coaxially and inside the second
shaft (17); the third shaft (28) having a free end po-
sitionedinside the annular flange (18) of the first shaft
(17), forming a tubular chamber, and on which are
positioned movement means (29) configured for
controlling the movement of one of the walls (9a, 9b)
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10.

1.

of the body (9), about a fourth axis (X9a) and in syn-
chrony with the kinematic means (13), between an
inoperative receiving position, wherein the two walls
(9a, 9b) are parallel to each other, and an operating
retaining position, wherein one of the walls (9a) is at
least partly close to the other wall (9b).

The machine according to claim 8, wherein the
movement means (29) comprise a second half-ring
gear (30) with teeth having a conical profile connect-
ed to the free end of the third shaft (28) housed in
the tubular chamber formed by the annular flange
(18), and a second toothed wheel (22) keyed to an
articulation pin (24) coinciding with a point (P16) of
articulation of one of the supporting arms (16) on the
annular flange (18) of the first shaft (17); the second
toothed wheel (22) being engaged with the second
half-ring gear (30) so as to allow the movement of
one of the walls (9a, 9b) of the body (9), about the
fourth axis (X9a) of rotation in synchrony with the
rotation of the body (9) about the second axis (X11).

The machine according to any one of claims 4 to 9,
wherein the first shaft (17) has a toothed intermedi-
ate portion meshing with a toothed arc (25) formed
on an end of a motor-driven operating lever (26); the
operating lever (26) being articulated to a fixed sup-
port (27), at a point (P26), so as to execute a pen-
dulum-type movement in both directions about the
point (P26) of articulation and in such a way as to
allow the rotation of the first shaft through afirstangle
(o) about the second axis (X11).

The machine according to any of claims 4 to 10,
wherein the second shaft (19) is connected to and
movable in a synchronised fashion with the first shaft
(17), allowing rotation of the frame (10) through a
second angle about the third axis (X10).1.

Patentanspriiche

1.

Maschine zur Herstellung von Filterbeuteln (1) mit
Aufgussprodukten, umfassend mindestens ein
Transportelement (2), das ausgelegtist, umeinzelne
Filterbeutel (1) aus einer Bearbeitungsstation (3)
zum Formen der Filterbeutel (1), die sich um eine
erste Achse (X3) dreht, aufzunehmen und zu einer
Station (4) zum Vorbereiten und Verpacken von
Gruppen (G) von geformten Filterbeuteln (1) zu
transportieren und dort freizugeben, wobei die Vor-
bereitungs- und Verpackungsstation (4) mindestens
umfasst:

- eine rohrférmige Leitung (5), aufweisend eine
oberseitige Endoffnung (5a), die dem Transpor-
telement (2) zugewandt positioniert und ausge-
legt ist, um einzelne Filterbeutel (1) zu empfan-
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gen;

- Einheiten (6, 7) zum Steuern der Abwartsbe-
wegung der einzelnen Filterbeutel (1) und zum
Definieren der Gruppe (G) von zu formenden
Filterbeuteln, bewegbar entlang der rohrférmi-
gen Leitung (5), wobei die Einheiten (6, 7) aus-
gelegt sind, um die gestapelte Gruppe (G) von
Filterbeuteln (1) zu formen, zu halten und jen-
seits des Bodens der rohrférmigen Leitung (5)
zu transferieren;

- eine Einheit (8) zum Transferieren der Gruppe
(G) von Filterbeuteln (1), die in einer Empfangs-
position unter der rohrférmigen Leitung (5) po-
sitioniert ist, wobei die Transfereinheit (8) ein
Gehause (9) zur Unterbringung der Gruppe (G)
von Filterbeuteln (1) aufweist, wobei das Ge-
hause (9) mit mindestens einem Tragrahmen
(10) assoziiert ist, verbunden mit einer Einheit
(11) zum Bewegen des Gehauses (9), ausge-
legt, um sich um eine zweite Achse (X11) zu
drehen, die parallel zur ersten Achse (X3) an-
geordnet ist, sodass eine Drehung des Gehau-
ses (9) aus der Position zum Empfangen der
Gruppe (G) von Filterbeuteln (1) in eine Position
zum Freigeben der Gruppe (G) von Filterbeuteln
(1) in einem Kasten (12) und umgekehrt erlaubt
wird,

wobei die Transfereinheit (8) den Rahmen (10) zum
Tragen des Unterbringungsgehauses (9) aufweist,
gelenkig an der Einheit (11) zum Bewegen des Ge-
hauses (9) befestigt, sodass dieser sich auch um
eine dritte Achse (X10) dreht, die quer zur zweiten
Rotationsachse (X11) der Bewegungseinheit (11)
des Gehauses (9) angeordnet ist, wobei kinemati-
sche Mittel (13) zur Drehung um die dritte Achse
(X10) zwischen der Einheit (11) zum Bewegen des
Gehauses (9) und dem Tragrahmen (10) eingesetzt
und ausgelegt sind, um die Synchrondrehung des
Rahmens (10) um die zweite (X11) und die dritte
(X10) Achse zu erlauben, sodass die Gruppe (G)
von Filterbeuteln (1) vor der Ankunft des Gehauses
(9) in der Freigabeposition innerhalb des Kastens
(12) gedreht und ausgerichtet wird.

Maschine nach Anspruch 1, wobei der Rahmen (10)
einen Stab (14) zum Tragen des Unterbringungsge-
hauses (9) umfasst, wobei der Stab (14) eine Achse
(X14) mit Langsausdehnung parallel zur dritten Ro-
tationsachse (X10) umfasst.

Maschine nach einem der vorhergehenden Anspri-
che, wobei das Unterbringungsgehause (9) zwei
Seitenwande (9a, 9b) und eine Bodenwand (9¢) um-
fasst, um ein "U" zu formen, und wobei der offene
Bereich des "Us" der Bearbeitungsstation (3) zuge-
wandt ist, drehbar um die erste Achse (X3) an ihrer
Position zum Empfangen der Gruppen (G) von Fil-
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terbeuteln (1), sodass die Gruppe (G) von Filterbeu-
teln (1) mit einem entsprechenden Kopf (1a) in Kon-
takt mit der Bodenwand (9c) des Unterbringungsge-
hauses (9) untergebracht wird.

Maschine nach einem der vorhergehenden Anspri-
che, wobei der Rahmen (10) einen Stab (14) um-
fasst, der von zwei Armen (15, 16) getragen wird,
die quer zum Stab (14) positioniert und ein jedes
gelenkig an der Einheit (11) zum Bewegen des Ge-
hauses (9) befestigt sind, wobei die Arme (15, 16)
parallel zueinander angeordnet und gelenkig an von-
einander unterschiedlichen Punkten (P15, P16) an
der Einheit (11) zum Bewegen des Gehauses (9)
befestigt sind und beide die dritte Rotationsachse
(X10) schneiden.

Maschine nach einem der vorhergehenden Anspru-
che, wobei die Bewegungseinheit (11) mindestens
eine erste Welle (17) umfasst, die sich um die zweite
Achse (X11)drehtund einen Endabschnitt miteinem
Durchmesser (D1) aufweist, der gréRer ist als der
Durchmesser (D2)des verbleibenden Abschnitts der
ersten Welle (17), wobei der Endabschnitt der ersten
Welle (17) einen ringférmigen Flansch (18) formt, an
dem an der dufReren Oberflache die zwei Arme (15,
16) zum Tragen des Stabs (14) an diametral entge-
gengesetzten Punkten voneinander befestigt sind,
schneidend die dritte Rotationsachse (X10).

Maschine nach Anspruch 5, wobei die Bewegungs-
einheit (11) eine zweite Welle (19) umfasst, die ko-
axial und in der ersten Welle (17) positioniert ist, wo-
bei die zweite Welle (19) ein freies Ende aufweist,
das im ringférmigen Flansch (18) der ersten Welle
(17) positioniert ist, formend eine rohrférmige Kam-
mer, auf dem ein erster Teil der kinematischen Mittel
(13) zur Drehung des Rahmens (10) rund um die
dritte Achse (X10) positioniert ist.

Maschine nach einem der Anspriiche 4 bis 6, wobei
die kinematischen Mittel (13) einen Halbzahnkranz
(20) mit Z&hnen umfasst, aufweisend ein Kegelprofil,
ausgebildet am freien Ende der zweiten Welle (19),
untergebracht in der rohrférmigen Kammer, geformt
durch den ringférmigen Flansch (18), und ein erstes
Zahnrad (21), das an einem Gelenkzapfen (23) ver-
keilt ist, Ubereinstimmend mit einem Gelenkpunkt
(P15) von einem der Tragarme (15, 16) am ringfor-
migen Flansch (18) der ersten Welle (17), wobei das
erste Zahnrad (21) mit dem ersten Halbzahnkranz
(20) im Eingriff ist, um die Drehung der Tragarme
(15, 16) um die dritte Achse (X10) auf synchronisier-
te Weise mit der Drehung des Gehauses (9) um die
zweite Achse (X11) zu erlauben.

Maschine nach einem der Anspriiche 4 bis 7, wobei
die Bewegungseinheit (11) eine dritte Welle (28) um-
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fasst, die koaxial und in der zweiten Welle (17) po-
sitioniert ist, wobei die dritte Welle (28) ein freies
Ende aufweist, das im ringférmigen Flansch (18) der
ersten Welle (17) positioniert ist, formend eine rohr-
férmige Kammer, auf dem Bewegungsmittel (29) po-
sitioniert sind, ausgelegt, um die Bewegung von ei-
ner der Wande (9a, 9b) des Gehauses (9) um eine
vierte Achse (X9a) und synchron mit den kinemati-
schen Mitteln (13) zwischen einer Nichtbetriebsemp-
fangsposition, in der die zwei Wande (9a, 9b) parallel
zueinander angeordnet sind, und einer Betriebshal-
teposition, in der eine der Wande (9a) mindestens
teilweise nah an der anderen Wand (9b) ist, zu steu-
ern.

Maschine nach Anspruch 8, wobei die Bewegungs-
mittel (29) einen zweiten Halbzahnkranz (30) mit
Zahnen, aufweisend ein Kegelprofil, umfassen, ver-
bunden mit dem freien Ende der dritten Welle (28),
untergebracht in der rohrférmigen Kammer, geformt
durch den ringférmigen Flansch (18), und ein zwei-
tes Zahnrad (22), das an einem Gelenkzapfen (24)
verkeiltist, ibereinstimmend miteinem Gelenkpunkt
(P16)von einemder Tragarme (16) des ringférmigen
Flanschs (18) der ersten Welle (17), wobei das zwei-
te Zahnrad (22) mit dem ersten Halbzahnkranz (30)
im Eingriff ist, sodass die Bewegung von einer der
Wande (9a, 9b) des Gehauses (9) um die vierte Ro-
tationsachse (X9a) synchron mit der Drehung des
Gehauses (9) um die zweite Achse (X11) erlaubt
wird.

Maschine nach einem der Anspriiche 4 bis 9, wobei
die erste Welle (17) einen gezahnten Zwischenab-
schnitt aufweist, der in einen Zahnbogen (25) ein-
greift, geformt an einem Ende eines motorbetriebe-
nen Bedienhebels (26), wobei der Bedienhebel (26)
gelenkig an einer fixierten Halterung (27) an einem
Punkt (P26) befestigt ist, sodass eine pendelartige
Bewegunginbeide Richtungen um den Gelenkpunkt
(P26) ausgefihrt wird und sodass die Drehung der
ersten Welle durch einen ersten Winkel (a) um die
zweite Achse (X11) erlaubt wird.

Maschine nach einem der Anspriiche 4 bis 10, wobei
die zweite Welle (19) mit der ersten Welle (17) ver-
bunden und auf synchronisierte Weise mitdieser be-
wegbar ist, erlaubend die Drehung des Rahmens
(10) durch einen zweiten Winkel um die dritte Achse
(X10).

Revendications

Machine pour former des sachets-filtres (1) conte-
nant des produits d’infusion, incluant au moins un
élément de transport (2) configuré pour la saisie, le
transport et la libération de sachets-filtres (1) indivi-
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duels d'un poste de travail (3), servant a former les
sachets-filtres (1), tournant autour d’'un premier axe
(X3), vers un poste (4) servant a préparer et a em-
baller des groupes (G) de sachets-filtres (1) formés ;
le poste de préparation et d’emballage (4) compre-
nant au moins :

- un conduit tubulaire (5) comportant une ouver-
ture d’extrémité (5a) supérieure positionnée en
face de I'élément de transport (2) et configurée
pour recevoir des sachets-filtres (1) individuels ;
- des unités (6, 7) servant a commander la des-
cente des sachets-filtres (1) individuels et a dé-
finir le groupe (G) de sachets-filires a former,
mobiles le long du conduit tubulaire (5) ; les uni-
tés (6, 7) étant configurées pour former, retenir
et transférer le groupe empilé (G) de sachets-
filtres (1) au-dela du fond du conduit tubulaire
(5);

- une unité (8), servant a transférer le groupe
(G) de sachets-filtres (1), positionné, dans une
position de réception, en dessous du conduit tu-
bulaire (5) ; l'unité de transfert (8) comportant
un corps (9) servant a loger le groupe (G) de
sachets-filtres (1) ; le corps (9) étant associé a
au moins un cadre de support (10) relié a une
unité (11), servant a déplacer le corps (9), con-
figurée pour tourner autour d’un deuxieme axe
(X11) paralléle au premier axe (X3) de maniere
a permettre une rotation du corps (9) de la po-
sition servant a recevoir le groupe (G) de sa-
chets-filtres (1) a une position servant a libérer
le groupe (G) de sachets-filtres (1) a I'intérieur
d’une boite (12) et vice versa ;

I'unité de transfert (8) comportant le cadre (10) ser-
vant a supporter le corps de logement (9) articulé a
I'unité (11) servantadéplacer le corps (9) de maniére
a tourner aussi autour d’'un troisieme axe (X10)
transversal au deuxiéme axe (X11) de rotation de
'unité de déplacement (11) du corps (9); des
moyens cinématiques (13) de rotation autour du troi-
siéme axe (X10) étant interposés entre I'unité (11)
servant a déplacer le corps (9) et le cadre de support
(10) et configurés pour permettre une rotation syn-
chronisée du cadre (10) autour du deuxiéme (X11)
et du troisieme (X10) axe de maniére a tourner et a
orienter le groupe (G) de sachets-filtres (1) avant
I'arrivée du corps (9) en position de libération a I'in-
térieur de la boite (12).

Machine selon la revendication 1, dans laquelle le
cadre (10) comprend une tige (14) servant a suppor-
ter le corps de logement (9) ; la tige (14) ayant un
axe (X14) d’extension longitudinale paralléle au troi-
siéme axe (X10) de rotation.

Machine selon I'une quelconque des revendications
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précédentes, dans laquelle le corps de logement (9)
comprend deux parois latérales (9a, 9b) et une paroi
de fond (9c) pour former un « U » et dans laquelle
la zone ouverte du « U » est tournée vers le poste
de travail (3) pouvant tourner autour du premier axe
(X3) en correspondance de sa position pour recevoir
les groupes (G) de sachets-filtres (1) de sorte aloger
le groupe (G) de sachets-filtres (1) avec une téte (1a)
correspondante en contact avec la paroi de fond (9c)
du corps de logement (9).

Machine selon 'une quelconque des revendications
précédentes, dans laquelle le cadre (10) comprend
une tige (14) supportée par deux bras (15, 16) posi-
tionnés transversalement a la tige (14) et chacun
articulé a I'unité (11) pour déplacer le corps (9) ; les
bras (15, 16) étant paralleles entre eux et articulés
en des points (P15, P16) étant différents I'un de
I'autre sur I'unité (11) servant a déplacer le corps (9)
et tous deux coupant le troisieme axe (X10) de ro-
tation.

Machine selon 'une quelconque des revendications
précédentes, dans laquelle I'unité de déplacement
(11) comprend au moins un premier arbre (17) tour-
nant autour du deuxieme axe (X11) et comportant
une partie d’extrémité ayant un diametre (D1) supé-
rieur au diameétre (02) de la partie restante du premier
arbre (17) ; la partie d’extrémité du premier arbre
(17) formant une bride annulaire (18) sur laquelle
sont articulés, sur la surface extérieure, les deux
bras (15, 16) servant a supporter la tige (14) en cor-
respondance de points diamétralement opposés 'un
de l'autre et coupant le troisi€me axe (X10) de rota-
tion.

Machine selon larevendication 5, dans laquelle I'uni-
té de déplacement (11) comprend un deuxiéme ar-
bre (19) positionné coaxialement et a I'intérieur du
premier arbre (17) ; le deuxieme arbre (19) ayant
une extrémité libre positionnée a l'intérieur de la bri-
de annulaire (18) du premier arbre (17), formant une
chambre tubulaire, et sur laquelle est positionnée
une premiere partie des moyens cinématiques (13)
de rotation du cadre (10) autour du troisieme axe
(X10).

Machine selon 'une quelconque des revendications
4 a 6, dans laquelle les moyens cinématiques (13)
comprennent une premiere demi-couronne (20),
avec des dents ayant un profil conique, réalisée sur
I'extrémité libre du deuxiéme arbre (19) logée dans
la chambre tubulaire formée par la bride annulaire
(18), et une premiere roue dentée (21) clavetée sur
un axe d’articulation (23) coincidant avec un point
(P15) d’articulation d’'un des bras de support (15, 16)
sur la bride annulaire (18) du premier arbre (17) ; la
premiere roue dentée (21) se mettant en prise avec
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10.

1.

la premiére demi-couronne (20) de maniére a per-
mettre la rotation des bras de support (15, 16) autour
du troisieme axe (X10) de maniére synchronisée
avec larotation du corps (9) autour du deuxieme axe
(X11).

Machine selon I'une quelconque des revendications
4 a7,danslaquelle I'unité de déplacement (11) com-
prend un troisieme arbre (28) positionné coaxiale-
ment et a l'intérieur du deuxiéme arbre (17) ; le troi-
siéme arbre (28) comportant une extrémité libre po-
sitionnée a l'intérieur de la bride annulaire (18) du
premier arbre (17), formant une chambre tubulaire,
et sur laquelle sont positionnés des moyens de dé-
placement (29) configurés pour commander le dé-
placement de I'une des parois (9a, 9b) du corps (9),
autour d’un quatrieme axe (X9a) et synchrone avec
les moyens cinématiques (13), entre une position de
réception non fonctionnelle, dans laquelle les deux
parois (9a, 9b) sont paralléles I'une a l'autre, et une
position de retenue fonctionnelle, dans laquelle 'une
des parois (9a) est au moins partiellement a proxi-
mité de I'autre paroi (9b).

Machine selon la revendication 8, dans laquelle les
moyens de déplacement (29) comprennent une
deuxieme demi-couronne (30), avec des dents ayant
un profil conique, reliée a I'extrémité libre du troisie-
me arbre (28), logée dans la chambre tubulaire for-
mée par la bride annulaire (18), et une deuxiéme
roue dentée (22) clavetée sur un axe d’articulation
(24) coincidant avec un point (P16) d’articulation de
I'un des bras de support (16) sur la bride annulaire
(18) du premier arbre (17) ; la deuxiéme roue dentée
(22) se mettant en prise avec la deuxieme demi-cou-
ronne (30) de maniere a permettre le déplacement
de l'une des parois (9a, 9b) du corps (9) autour du
quatrieme axe (X9a) de rotation synchrone avec la
rotation du corps (9) autour du deuxiéme axe (X11).

Machine selon I'une quelconque des revendications
4 a9, dans laquelle le premier arbre (17) comporte
une partie intermédiaire dentée s’engrenantavec un
arc denté (25) formé sur une extrémité d’un levier
fonctionnel (26) motorisé ; le levier fonctionnel (26)
étant articulé sur un support fixe (27), en correspon-
dance d'un point (P26), de maniere a exécuter un
déplacement pendulaire dans les deux sens autour
du point (P26) d’articulation et de maniere a permet-
tre la rotation du premier arbre selon un premier an-
gle (o) autour du deuxieme axe (X11).

Machine selon I'une quelconque des revendications
4 a 10, dans laquelle le deuxieme arbre (19) est relié
au premier arbre (17) et mobile de maniére synchro-
nisée avec celui-ci, permettant la rotation du cadre
(10) selon un deuxiéme angle autour du troisieme
axe (X10).
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