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Description

[0001] The present invention relates to an apparatus
and method for introducing objects into a continuous flow
of material. For example, the objects may be capsules
which are to be introduced into a continuous flow of filter
material during manufacture of the filter component of a
smoking article.

[0002] Smoking articles, for example cigarettes, typi-
cally have a rod-shaped structure and include a column
of smokable material such as cut filler. The cut filler is
typically surrounded by a paper wrapper thereby forming
a so-called "tobacco rod". In filter cigarettes a cylindrical
filter elementis aligned in an end-to-end relationship with
the tobacco rod. By way of example, a filter element may
comprise cellulose acetate tow filter material. The filter
material may be circumscribed by a paper material
known as "plug wrap". The filter element is typically at-
tached to one end of the tobacco rod using circumscribing
wrapping material known as "tipping paper".

[0003] Various proposed methods for modifying the
sensory attributes of smoke involve incorporating addi-
tional elements into the filter as vehicles for adding ad-
ditional flavour to the mainstream smoke in the smoking
article. For example, it has been suggested to introduce
objects such as capsules into the filter material during
manufacture of the filter elements.

[0004] Various methods and apparatuses have been
suggested for introducing such objects into the filter ma-
terial during manufacture of the filter elements for smok-
ing articles. One such apparatus is described, for exam-
ple, in WO-A-2010/055120. The apparatus according to
the WO-A-2010/055120 comprises a reservoir contain-
ing the objects. The reservoir opens out into a transfer
chamberinwhich, inoperation, the objects are circulated.
The objects circulating in the transfer chamber move
along the peripheral surface of arotatable transferwheel.
The transfer wheel has recesses (pockets) in its periph-
eral surface, and the objects are introduced into and re-
tained in the recesses with the aid of suction applied to
therecesses. By rotation of the transfer wheel the objects
are transported to an insertion location where they are
released from the transfer wheel and introduced into the
continuous flow of filter material.

[0005] There is an ongoing need in the mass manu-
facture of filters to manufacture such filters as efficient
andreliable as possible. This means, thatthere is a need
for an apparatus that reliably places one object into a
filter element.

[0006] According to the presentinvention there is pro-
vided an apparatus and method for introducing objects
into a continuous flow of material. While in the following
specification only embodiments are illustrated in which
objects are inserted into filter material, the invention also
comprises cases in which the objects are inserted into
other parts of a smoking article, for example into the to-
bacco rod or into a cavity in the filter.

[0007] The apparatus according to the invention com-
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prises a reservoir for providing a plurality of objects, a
rotatable transfer wheel for transporting the objects to an
insertion unit for introducing the objects into the contin-
uous flow of material, and a transfer chamber for trans-
ferring the objects to the rotatable transfer wheel. The
transfer chamber is arranged between the reservoir and
the rotatable transfer wheel. The rotatable transfer wheel
is provided with recesses into which the objects can be
transferred and in which the objects can be retained
through the application of suction. The objects are re-
tained inthe recesses until the objects are delivered from
the rotatable transfer wheel to the insertion unit for intro-
ducing the objects into the continuous flow of material.
The rotatable transfer wheel comprises a suction inlet
arranged in the center of the rotatable wheel such as to
provide suction through the center of the rotatable wheel.
The rotatable transfer wheel further comprises fluidic
connections for providing a fluidic communication be-
tween the suction inlet and the recesses.

[0008] A “fluidic connection for providing fluidic com-
munication" denotes any connection or part of a connec-
tion that allows the transmission of suction or overpres-
sure from the suction inlet in or at the center of the rotat-
able transfer wheel to the recesses in the transfer wheel.
[0009] According to the invention, an object refers to
any individual item that may be handled by the apparatus
and method according to the invention. Preferably, the
object is a substantially spherical object. Preferably, the
substantially spherical object has a diameter of between
about 0.5 mm and about 6.5 mm; more preferably, the
substantially spherical object has a diameter of between
about 2.5 mm and about 4.0 mm. Preferably, the sub-
stantially spherical object is a capsule. Preferably, the
capsule comprises a liquid. Preferably, the liquid is fla-
vorant, for example, menthol. Preferably, the capsule is
crushable, that is, the capsule can release its content
when a sufficient crushing strength is applied. With like
objects, it is particularly important to handle the objects
carefully as not to release the liquid within the capsules
during the manufacturing process.

[0010] The arrangement of the suction inletin the cent-
er of the rotatable transfer wheel and the fluidic connec-
tions for providing the fluidic communication between the
suction inlet and the recesses allow for an easy supply
of the suction at a single location (at the centrally ar-
ranged suction inlet such that suction is provided at least
along a portion of the rotational axis of the rotatable trans-
fer wheel). The suction is then "distributed" by the fluidic
connections to the individual recesses of the rotatable
transfer wheel. This is a simple and reliable solution from
a constructional point of view, in particular when com-
pared to the apparatuses known from the prior art. As
becomes apparent from the embodiments described be-
low, this constructional approach results in a variety of
embodiments being conceivable which are simple from
a constructional point of view. At the same time, these
embodiments are highly reliable in particular at high
speed of the transfer wheel, thus rendering the apparatus
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according to the invention particularly effective.

[0011] In the apparatus according to the invention the
rotatable transfer wheel comprises three adjacently ar-
ranged discs. The first disc of the three discs is a transfer
disc comprising the recesses for receiving the objects
from the transfer chamber. The second disc is a connec-
tion disc comprising at least a part of the fluidic connec-
tions between the suction inlet and the recesses. The
third disc is a supply disc comprising the suction inlet
arranged in the center of the supply disc. The connection
discis arranged in between the supply disc and the trans-
fer disc. The constructional approach comprising the
afore-mentioned three discs allows to essentially sepa-
rate the functions "external suction supply at the center
of the wheel", "distribution of the suction from the center
of the wheel to the individual recesses", and "transport
of the objects from the transfer chamber to the insertion
unit". This separation of functions allows for further con-
structional options as becomes apparent in the following.
[0012] Inone embodiment of the apparatus according
to the invention, the suction inlet comprises a socket
adapted to accommodate a connecting cylinder of a sup-
ply conduit. The connecting cylinder is provided with a
bearing, for example a ball bearing or a sliding bearing.
The bearing allows the rotatable wheel to rotate about
the connecting cylinder. This embodiment represents an
easy way to attach a suction supply line to the wheel. It
is only necessary to connect the connecting cylinder to
the supply disc. The entire rotatable wheel including the
supply disc can then rotate about the bearing while the
supply line is fixedly arranged in the socket.

[0013] In a further embodiment of the apparatus ac-
cording to the invention, the fluidic connections further
comprise transfer disc channels extending within the
transfer disc. Each of the transfer disc channels compris-
es arespective radial channel portion extending substan-
tially radially from the bottom of the respective recess
towards a respective radial innermost end. A respective
transverse channel portion extends from the respective
radial innermost end of the radial channel portion to a
respective orifice provided in that surface of the transfer
disc facing the connection disc. The respective orifice
and the respective transverse channel portion have a
cross-section which is larger than the cross-section of
the radial channel portion. This allows for a good "trans-
mission" of the suction to the bottom of the respective
recess. Accordingly, itenables toreliably suck the objects
into the recesses and to retain them in the recesses dur-
ing transport to the location where the objects are to be
inserted into the flow of continuous material.

[0014] Inone particularembodimentof such apparatus
the orifices in the surface of the transfer disc are arranged
at an activation diameter. The connection disc comprises
a centrally arranged opening which is in fluidic commu-
nication with the suction inlet of the supply disc. The cen-
trally arranged opening of the connection disc has a di-
ameter which is smaller than the activation diameter. Ac-
cordingly, there is no direct fluidic communication be-
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tween the centrally arranged opening of the connection
disc and the orifices arranged in the surface of the trans-
ferdisc. The connection disc further comprises a plurality
of connection channels extending radially from the cen-
trally arranged opening atleast to the activation diameter.
The connection channels are in fluidic communication
with a circumferential activation channel. The activation
channel is provided on the surface of the connection disc
that is facing the transfer disc. The activation channel
has an open surface facing towards the transfer disc.
The transfer disc forms a cover closing the open surface
of the activation channel except at the locations of the
orifices where the activation channel is in fluidic commu-
nication with the orifices. Thus, the suction can bereliably
transmitted from the suction inlet through the connection
channels into the activation channel, and from the acti-
vation channel through the orifices of the transfer disc
and the transfer channels to the bottom of the recesses.
[0015] Inavariantofthis embodimentofthe apparatus,
the connection disc comprises a number of connection
channels which is smaller than the number of orifices in
the transfer disc. The connection channels are provided
in that surface of the connection disc facing the supply
disc. The connection channels have an open surface fac-
ing towards the supply disc. The supply disc forms a cov-
er closing the open surfaces of the connection channels.
Through-openings are provided which extend from the
connection channels through the connection disc to the
circumferential activation channel to establish a fluidic
communication. By way of example, the connection
channels extend from the central opening straight in the
radial direction (star shaped) to the activation diameter.
There, the through-openings may be arranged which
connect the connecting channels with the circumferential
activation channel on the other side of the connection
disc. This is a simple constructional solution for "distrib-
uting" the centrally supplied suction to the individual or-
ifices and from there to the respective recesses in the
transfer disc.

[0016] In an alternative embodiment of the apparatus
according to the invention, the orifices in the surface of
the transfer disc are also arranged at an activation diam-
eter. The connection disc comprises a centrally arranged
opening which is in fluidic communication with the suction
inlet of the supply disc. The centrally arranged opening
has a diameter which is larger than the activation diam-
eter. Accordingly, the centrally arranged opening of the
connection disc is in direct fluidic communication with the
orifices of the transfer disc. The centrally arranged open-
ing of the connection disc is covered by the supply disc
from one side and by the transfer disc from the other side.
This embodiment is different from the afore-described
embodiments, since it does not comprise the connection
channels. Instead, the centrally arranged opening is in
direct fluidic communication with the orifices of the trans-
fer disc so as to directly transmit the suction. The supply
disc and the transfer disc both cover the centrally ar-
ranged opening so thatthe suction can be securely trans-
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mitted to the orifices of the transfer disc. This is an alter-
native simple constructional solution for "distributing” the
centrally supplied suction to the individual orifices and
from there to the respective recesses in the transfer disc.
[0017] A further embodiment of the apparatus accord-
ing to the invention further comprises means for gener-
ating a circulating movement of the objects in the transfer
chamber along a circulating path. A part of the circulating
path extends along the peripheral surface of the rotatable
transfer wheel in the direction of rotation of the rotatable
transfer wheel. The circulating movement of the objects
along the peripheral surface of the rotatable transfer
wheel (or of the transferdisc, respectively) assists in mak-
ing sure that an object is transferred into each of the
recesses of the rotatable transfer wheel in order to avoid
empty recesses. Also, circulating the objects in the trans-
fer chamber prevents clogging within the transfer cham-
ber. While the speed of the objects may generally vary
within a wide range, preferably the speed of the objects
along that part of the circulating path which extends along
the peripheral surface of the rotatable transfer wheel is
the same or substantially the same as the speed of the
peripheral surface of the rotating transfer wheel. For ex-
ample, the speed of the objects may vary from the speed
of the peripheral surface of the rotatable transfer wheel
within a range of about 25 percent slower to about 25
percent faster than the speed of the peripheral surface
of the rotatable transfer wheel. More preferably, the
speed of the objects may vary from the speed of the pe-
ripheral surface of the rotatable transfer wheel within a
range of about 10 percent slower to about 10 percent
faster than the speed of the peripheral surface of the
rotatable transfer wheel (including the case where the
speed of the objects and the speed of the peripheral sur-
face of the rotatable transfer wheel are substantially iden-
tical). Generally, when the term "about" is used in con-
nection with a particular value it always is intended to
include the exact value.

[0018] Another embodiment of the apparatus accord-
ing to the invention further comprises a return member.
The return member is arranged in the transfer chamber
at a curved side wall portion of the transfer chamber. The
curved side wall portion and the return member are ar-
ranged at the end of that part of the circulating path that
extends along the peripheral surface of the rotatable
transfer wheel. In particular, the return member is ar-
ranged in a manner such thatthe return member and the
curved side wall portion reverse the direction of move-
ment of the objects in the transfer chamber. Thus, the
return member further improves the circulating move-
ment of the objects in the transfer chamber.

[0019] In one embodiment of such apparatus, the re-
turn member has a drop-like shape. The drop-shaped
return member comprises a peak, two substantially
straightflanks and a curved portion connecting the flanks.
The peak faces towards the interior of the transfer cham-
ber. This facing towards the interior is in a manner such
that the flank of the drop facing towards the peripheral
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surface of the rotatable transfer wheel extends essen-
tially tangential to the peripheral surface of the rotatable
transfer wheel. This may further improve the circulating
movement of the objects in the transfer chamber. The
term "substantially straight flanks" is meant to comprise
straight flanks as well as flanks which are slightly curved.
Preferably, the substantially straight flank facing the
transfer wheel has a concave curvature. Preferably, the
curvature of that flank substantially corresponds to the
curvature of the transfer wheel, that is, the curvature of
the flank is concentric with the transfer wheel.

[0020] In particular, the straight flank may be arranged
such that the space between the straight flank and the
peripheral surface of the rotatable transfer wheel tapers
in adirection towards the end of that part of the circulating
path which extends along the peripheral surface of the
rotatable transfer wheel. This may additionally assist the
introduction of the objects into the recesses (pockets) of
the transfer wheel. However, the space should only taper
to an extent such that the objects do not get damaged or
broken. Preferably, the tapering is of the magnitude of
less than about a quarter of the diameter of a capsule.
[0021] In a further embodiment of the apparatus ac-
cording to the invention, the substantially straight flank
facing towards the peripheral surface of the rotatable
transfer wheel is arranged at a predetermined distance
from the peripheral surface of the rotatable transfer
wheel. This predetermined distance is selected such that
a layer of one to six objects forms between the substan-
tially straight flank and the peripheral surface of the ro-
tatable transfer wheel. In particular, the predetermined
distance is selected such that a layer of two to four objects
forms between the substantially straight flank and the
peripheral surface of the rotatable transfer wheel. Pref-
erably, the layer is one object deep such that the objects
are stacked on top of each other in the transfer zone.
[0022] This embodiment is advantageous in that it fur-
ther contributes to the introduction of objects into the re-
cesses in the peripheral surface of the rotatable transfer
wheel, so that an object is retained in each recess as the
respective recess of the rotatable transfer wheel leaves
the zone of the transfer chamber.

[0023] In a still further embodiment of the apparatus
according to the invention the means for generating the
circulating movement of the objects in the transfer cham-
ber comprise nozzles. These nozzles are arranged atthe
end of that part of the circulating path which extends
along the peripheral surface of the rotatable transfer
wheel. The nozzles are capable of generating air flows.
These air flows, together with either the curved side wall
portion of the transfer chamber or with the return member,
or together with both the curved side wall portion and the
return member, reverse the direction of movement of the
objects in the transfer chamber. The nozzles still further
improve the circulating movement of the objects in the
transfer chamber.

[0024] Another aspect of the invention relates to a
method for introducing objects into a continuous flow of
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material. The method comprises the steps of:

providing a reservoir containing a plurality of objects;
introducing the objects from the reservoir to a trans-
fer chamber arranged between the reservoir and a
rotatable transfer wheel, the rotatable transfer wheel
having recesses; applying suction to the recesses
of the rotatable transfer wheel thereby transferring
the objects from the transfer chamber into the re-
cesses of the rotatable transfer wheel and retaining
the objects in the recesses;

transporting the objects retained in the recesses to
an insertion location where the objects are to be in-
troduced into the continuous flow of material; and
introducing the objects into the continuous flow of
material at the insertion location.

The step of applying suction to the recesses of the rotat-
able transfer wheel is performed by applying suction
through the center of the rotatable wheel through a suc-
tion inlet arranged in the center of the rotatable transfer
wheel and through fluidic connections establishing a flu-
idic communication between the suction inlet and the re-
cesses.

[0025] An embodiment of the method according to the
invention further comprises the steps of:

generating a circulating movement of the objects in
the transfer chamber such that at the peripheral sur-
face of the rotatable transfer wheel the objects move
along a circulating path extending in the direction of
rotation of the rotatable transfer wheel;

in the transfer chamber, at the end of the circulating
path of the objects along the peripheral surface of
the rotatable transfer wheel, providing a return mem-
ber to reverse the direction of movement of the ob-
jectsinthe transfer chamber, the return member hav-
ing adrop-like shape comprising a peak, two straight
flanks and a curved portion connecting the straight
flanks, with the peak facing towards the interior of
the transfer chamber in a manner such that the flank
of the drop facing towards the peripheral surface of
the rotatable transfer wheel extends essentially tan-
gential to the peripheral surface of the rotatable
transfer wheel.

[0026] The advantages of the embodiments of the
methods are identical to the advantages already men-
tioned above with respect to the corresponding embod-
iments of the apparatus according to the invention.
[0027] Further advantageous aspects become appar-
ent from the following description of embodiments of the
apparatus and method according to the invention with
the aid of the drawings in which:

Fig. 1 shows a perspective view of an embodiment of
essential components of the apparatus accord-
ing to the invention;
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Fig.2  shows a view through the front plate of the ap-
paratus of Fig. 1 showing some additional de-
tails,

shows an enlarged cross-sectional view of the
central portion of an embodiment of the rota-
table transfer wheel comprising a supply disc,
a connection disc and a transfer disc, with a
connecting cylinder of a central supply conduit
being connected to the socket of the supply
disc;

shows an exploded view of an embodiment of
the rotatable transfer wheel showing some de-
tails of the transfer disc and of the connection
disc;

shows afirstembodiment of the connectiondisc
of the rotatable transfer wheel in front of the
transfer disc;

shows a second embodiment of the connection
disc of the rotatable transfer wheel in front of
the transfer disc;

shows a third embodiment of the connection
disc of the rotatable transfer wheel in front of
the transfer disc; and

shows a detail of the transfer chamber with a
return member being arranged therein to re-
verse the flow of objects through the transfer
chamber.

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

[0028] In Fig. 1 a perspective view of an embodiment
of essential components of the apparatus according to
the invention are shown in an assembled state, while Fig.
2 shows a front view of this embodiment disclosing some
additional details. As can be seen from Fig. 1 and Fig. 2,
the apparatus comprises areservoir 1 where the objects,
for example capsules or beads to be introduced in the
continuous flow of material, are provided. A non-trans-
parent front plate 10 of reservoir 1 can be seen in Fig. 1
while in Fig. 2 front plate 10 is shown to be transparent
so that additional details of the apparatus are visible.
[0029] As can be seen in Fig. 2, the apparatus further
comprises a transfer chamber 2 which is arranged be-
tween reservoir 1 and a rotatable transfer wheel 3. A
return member 20 having a drop-like shape is arranged
in transfer chamber 2. Return member 20 helps to re-
verse the movement of the capsules along the periphery
of rotatable transfer wheel 3 in transfer chamber 20, as
will be discussed in more detail further below.

[0030] A number of nozzles 100 are arranged in front
wall 10. With the aid of nozzles 100, overpressure or
suction can be applied in order to create a circulating
movement of the capsules in transfer chamber 2 as this
is indicated in Fig. 2 by the arrows in the transfer chamber
2, and in order to assist the capsules in getting moved
towards rotatable transfer wheel 3. Transfer chamber 2
is formed between a rear wall 11 and front wall 10. The
depth of transfer chamber 2 between front wall 10 and
rear wall 11 is such that only one layer of capsules is
allowed to form. By way of example, the depth ("thick-
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ness") of transfer chamber 2 may be in a range of about
110 percent to about 120 percent of the outer dimensions
of the capsules or beads. Additional nozzles (not shown)
may be arranged in rear wall 11 in a position similar to
the position of nozzles 100 in frontwall 10. Through these
additional nozzles overpressure or suction can be ap-
plied in a similar manner as through nozzles 100, in order
to create the circulating movement of the capsules in
transfer chamber 2, and in order to assist the movement
of the capsules towards the peripheral surface of rotat-
able transfer wheel 3. During the movement of the cap-
sules towards and along the peripheral surface of rotat-
able transfer wheel 3 the capsules are sucked into re-
cesses provided in the peripheral surface of rotatable
transfer wheel 3 (the recesses not being visible in Fig. 1
and Fig. 2). Thisis performed by applying suction through
the bottom of the individual recesses in order to suck one
capsule into each recess, where the capsule is retained
until the capsule is introduced into a continuous flow of
material, for example into filter tow. This introduction of
the capsule is performed by a unit for introducing the
capsules into a continuous flow of material. The unit for
introducing the capsules into the filter tow is not shown
in the drawings and may be a conventional unit which is
well-known in the art. By way of example, a suitable unit
for introducing the capsules into the continuous flow of
filter tow is shown in Figs. 10-12 of WO 2010/055120 and
is described in detail in the corresponding parts of the
specification thereof. The disclosure related to this unit
for introducing the capsules into the continuous flow of
filter material is therefore incorporated herein by refer-
ence. As can be seen in WO 201/055120, the capsules
are introduced into the continuous flow of filter tow when
the respective recess of the rotatable transfer wheel is
at the lowermost position.

[0031] Fig. 3 shows an enlarged cross-sectional view
of the central portion of an embodiment of rotatable trans-
fer wheel 3. Rotatable transfer wheel 3 comprises a sup-
ply disc 30, a connection disc 31 and a transfer disc 32.
A connecting cylinder 40 of a central supply conduit 4 is
connected to socket 300 of supply disc 30. Socket 300
forms the suction inlet and is adapted to accommodate
connecting cylinder 40. Connecting cylinder 40 is provid-
ed with a ball bearing 400. Ball bearing 400 allows rotat-
able transfer wheel 3 to rotate about connecting cylinder
40 while suction can be centrally supplied to rotatable
wheel 3 through supply conduit 4. An O-ring 301 is ar-
ranged in a groove 302 provided in supply disc 30 to
surround the innermost end of connecting cylinder 40,
so that the suction supplied through conduit 4 and
through connecting cylinder 40 is applied to a central
opening 310 provided in connection disc 31. Connection
disc 31 "distributes" the suction radially outwardly to
transferdisc channels provided in transferdisc 32. These
transfer disc channels lead to the respective bottoms of
the recesses in which the beads are retained.

[0032] Fig. 4 shows an exploded schematic view of an
embodiment of rotatable transfer wheel 3 comprising
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supply disc 30, connection disc 31 and transfer disc 32.
While supply disc 30 is only shown schematically, some
details of connection disc 31 and of transfer disc 32 are
shown in Fig. 4. In particular, it can be seen from Fig. 4
that transfer disc 32 comprises recesses 320 into which
the capsules are sucked from transfer chamber 2. The
capsules are retained in recesses 320 during their trans-
port to the unit for introducing the capsules into the con-
tinuous flow of filter tow. From the bottom of the respec-
tive recess 320 a transfer disc channel 321 extends.
Transfer disc channel 321 comprises a radial channel
portion 322 that extends radially towards an innermost
end. From this innermost end of radial channel portion
322 a transverse channel portion 323 extends to an ori-
fice 324 provided in the surface 325 of transfer disc 32
facing connection disc 31. Orifices 324 are circularly ar-
ranged at an activation diameter 326.

[0033] In the following, further details of Fig. 4 will be
explained in connection with the embodiment of connec-
tion disc 31 shown in Fig. 5. Connection disc 31 com-
prises a centrally arranged opening 310 (see Fig. 5) hav-
ing aninnerdiameter 311 (see also Fig. 5) which is small-
er than activation diameter 326. Accordingly, centrally
arranged opening 310 is not in direct fluidic communica-
tion with orifices 324 of transfer disc 32. A plurality of
connection channels 312 extend radially outwardly from
centrally arranged opening 310 (see Fig. 5) to activation
diameter 326 (see Fig. 4) or a little bit further outwardly
than activation diameter 326. Connection channels 312
are provided in the surface of connection disc 31 that
faces supply disc 30. Connection channels 312 have an
open surface facing towards supply disc 30. When
mounted, supply disc 30 covers connection channels 312
and closes the open surfaces of connection channels
312 so as to form substantially fluid-tight channels.
[0034] On the surface facing transfer disc 32, connec-
tion disc 31 comprises a circumferential activation chan-
nel 314. Activation channel 314 is arranged at activation
diameter 326 and has an open surface facing towards
transfer disc 32. Activation channel 314 provided on the
surface facing transfer disc 32 and connection channels
312 provided on the surface facing supply disc 30 are
connected by through-openings 313. When being mount-
ed, transfer disc 32 closes the open surface of circum-
ferential activation channel 314 except at the locations
of orifices 324.

[0035] Thus, afluidiccommunication between the suc-
tion inlet and recesses 320 is established via centrally
arranged opening 310, connecting channels 312,
through-openings 313, activation channel 314, orifices
324 and transfer disc channel 321.

[0036] Fig. 6 shows a second embodiment of a con-
nection disc 34. This embodiment of connection disc 34
is to some extent similar to the embodiment of connection
disc31showninFig. 5. Connectiondisc 34 has a centrally
arranged opening 340 which has an inner diameter 341
smaller than the activation diameter 326 (see Fig. 4).
Connection disc 34 comprises connection channels 342
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which are wider than the connection channels 312 of con-
nection disc 31. Connections channels 342 again have
an open surface facing towards supply disc 30 (notshown
in Fig. 6). When being mounted, supply disc 30 covers
channels 342 and closes the open surfaces of connection
channels 342, so that substantially fluid-tight channels
are formed. Through-openings 343 are provided to con-
nect connection channels 342 and the activation channel.
The activation channel is not visible in Fig. 6, but is ar-
ranged as shown in Fig. 4. Some of the orifices 324 of
transfer disc 32 are visible through the through-openings
343 of connection disc 34. The suction is transmitted in
a similar manner as in the embodiment shown in Fig. 5
and described above in connection with Fig. 4 and Fig.
5, so that it is not described again here.

[0037] In Fig. 7 a third embodiment of a connection
disc 35 is shown. In this embodiment of connection disc
35, the centrally arranged opening 350 has an inner di-
ameter 351 which is larger than the activation diameter
326 (see Fig. 4). Consequently, no connection channels
are present in this embodiment of connection disc 35.
Orifices 324 of transfer disc 32 are visible in Fig. 7. When
being mounted, centrally arranged opening 350 is cov-
ered from one side by supply disc 30 and from the other
side by transfer disc 32 in a substantially fluid-tight man-
ner. Thus, suction applied through centrally arranged
opening 350 is directly transmitted to orifices 324 and
from there through transfer channels 321 to recesses
320 (see also Fig. 4).

[0038] In Fig. 8 a detail of transfer chamber 2 is rep-
resented showing return member 20 in more detail. Re-
turn member 20 is arranged in transfer chamber 2 at the
end of that part of the circulating path of the capsules
which extends along the peripheral surface of rotatable
transfer wheel 3. Return member 20 has a drop-like
shape comprising a peak 200, two flanks 201, and a
curved portion 202 connecting the two flanks 201. Peak
200 faces towards the interior of transfer chamber 2. That
flank 201 which faces towards the peripheral surface of
rotatable transfer wheel 3 extends essentially tangential
to the peripheral surface of transfer wheel 3 so as to allow
the capsules to flow around return member 20. Thus,
return member 20 assists in reversing the direction of
movement of the capsules in transfer chamber 2.
[0039] Flank 201 of return member 20 facing towards
the peripheral surface of rotatable transfer wheel 3 is
arranged at a predetermined distance 204 from the pe-
ripheral surface of rotatable transfer wheel 3. Predeter-
mined distance 204 is selected such that a layer of one
to six capsules may form between flank 201 and the pe-
ripheral surface of rotatable transfer wheel 3. In particu-
lar, predetermined distance 204 can be selected such
that a layer of from two to four capsules forms between
flank 201 and the peripheral surface of rotatable transfer
wheel 3. As can also be seen, return member 20 may be
arranged such that the space between flank 201 and the
peripheral surface of rotatable transfer wheel 3 tapers
slightly. The space tapers in the direction towards the
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end of that part of the circulating path which extends
along the peripheral surface of rotatable transfer wheel
3. This may cause a slight pressure on the capsules as
they move along the circulating path. This slight pressure
may assist the insertion of the capsules into the recesses
320 of rotatable transfer wheel 3. However, the tapering
must be selected such thatthe slight "pressure" produced
through the said tapering cannot cause any damage or
breaking of the capsules or beads.

[0040] In addition, one or more nozzles 203 may be
arranged atthe end of the circulating path of the capsules
along the peripheral surface of rotatable transfer wheel
3 (or transfer disc 32, respectively). Nozzles 203 are ca-
pable of transmitting air flows which reverse the direction
of movement of the capsules in the transfer chamber 2,
together with either the curved side wall of transfer cham-
ber 2, or together with return member 20, or together with
both the curved side wall and return member 20, as this
is indicated by the arrows represented in Fig. 8.

[0041] In operation, reservoir 1 is filled with capsules
which enter under the influence of gravity into transfer
chamber 2 at the lower end of reservoir 1 (see Fig. 1). In
transfer chamber 2, a circulating movement of the cap-
sules is generated, as is indicated by the arrows in Fig.
2. The capsules move along the peripheral surface of
rotatable transfer wheel 3. Each of the recesses 320 is
filled with a capsule due to suction being applied to the
bottom of the respective recess 320. Those capsules not
sucked into a re-cess 320 are returned along the circu-
lating path indicated by the arrows in Fig. 2 with the aid
of return member 20 and nozzles 203. Those capsules
sucked into a recess 320 are transported by rotatable
transfer wheel 3 to a unit for introducing the capsules
beads into a continuous flow of filter material. At that po-
sition the capsules are released from the recesses 320
and introduced into the filter material, as described in
detail in WO-A-2010/055120. During further rotation of
rotatable transfer wheel 3, an empty recess 320 again
reaches the zone of transfer chamber 2 where a capsule
is sucked into recess 320 again, as described above.
[0042] The capsules are moving along the peripheral
surface of rotatable transfer wheel 3 with a speed which
is the same or substantially the same as the speed of the
peripheral surface of rotatable transfer wheel 3. In par-
ticular, the speed of the capsules along the peripheral
surface of rotatable transfer wheel 3 is within a range of
25 percent slower to 25 percent faster than the speed of
the peripheral surface of rotatable transfer wheel 3. More
preferably, the speed of the capsules is within a range
of 10 percent slower to 10 percent faster than the speed
of the peripheral surface of rotatable transfer wheel 3. A
speed of movement of the capsules which is the same
or substantially the same as the speed of the peripheral
surface of rotatable transfer wheel 3 is advantageous,
since it further improves the transfer of capsules from
transfer chamber 2 to recesses 320 of rotatable transfer
wheel 3 due to the substantial synchronization of the cap-
sule speed and the transfer wheel speed.
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Claims

Apparatus for introducing objects into a continuous
flow of material, comprising:

- a reservoir (1) for providing a plurality of ob-
jects;

- a rotatable transfer wheel (3) for transporting
the objects to an insertion unit for introducing
the objects into the continuous flow of material;
- a transfer chamber (2) for transferring the ob-
jects to the rotatable transfer wheel (3), the
transfer chamber (2) being arranged between
thereservoir (1) and the rotatable transfer wheel

3,

wherein the rotatable transfer wheel (3) is provided
with recesses (320) into which the objects can be
transferred and in which the objects can be retained
through the application of suction until the objects
are delivered from the rotatable transfer wheel (3) to
the insertion unit for introducing the objects into the
continuous flow of material,

wherein the rotatable transfer wheel (3) comprises
a suction inlet arranged in the center of the rotatable
transfer wheel (3) such as to provide suction through
the center of the rotatable wheel (3) and comprising
fluidic connections for providing a fluidic communi-
cation between the suction inlet and the recesses
(320),

characterized in that the rotatable transfer wheel
(3) comprises three adjacently arranged discs
(30,31,32;34,35), a transfer disc (32) comprising the
recesses (320) for receiving the objects from the
transfer chamber (2), a connection disc (31 ;34;35)
comprising at least a part of the fluidic connections
between the suction inlet and the recesses (320),
and a supply disc (30) comprising the suction inlet
arranged in the center of the supply disc (30), the
connection disc (31 ;34;35) being arranged in be-
tween the supply disc (30) and the transfer disc (32).

Apparatus according to claim 1, wherein the suction
inlet comprises a socket (300) adapted to accommo-
date a connecting cylinder (40) of a supply conduit
(4), the connecting cylinder (40) being provided with
a bearing (400), the bearing (400) allowing the ro-
tatable wheel (3;30,31,32;34,35) to rotate about the
connecting cylinder (40).

Apparatus according to claim 1 or claim 2, wherein
the fluidic connections further comprise transfer disc
channels (321) extending within the transfer disc
(32), each of the transfer disc channels (321) com-
prising a respective radial channel portion (322) ex-
tending radially inwardly from the bottom of the re-
spective recess (320) towards a respective radial in-
nermost end and a respective transverse channel
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portion (323) extending from the respective radial
innermost end of the radial channel portion (322) to
a respective orifice (324) provided in that surface
(325) of the transfer disc (32) facing the connection
disc (31;34,;35), the respective orifice (324) and the
respective transverse channel portion (323) having
across-sectionwhichis larger than the cross-section
of the radial channel portion (322).

Apparatus according to claim 3, wherein the orifices
(324) in the surface (325) of the transfer disc (32)
are arranged at an activation diameter (326), and
wherein the connection disc (31;34) comprises a
centrally arranged opening (310;340) which is in flu-
idic communication with the suction inlet of the sup-
ply disc (30), the centrally arranged opening
(310;340) of the connection disc (31;34) having a
diameter (311;341) which is smaller than the activa-
tion diameter (326), and wherein the connection disc
(31 ;34) further comprises a plurality of connection
channels (312; 342) extending radially outwardly
from the centrally arranged opening (310;340) to the
activation diameter and being in fluidic communica-
tion with a circumferential activation channel (314),
the activation channel (314) being provided at the
activation diameter on that surface of the connection
discfacing the transfer disc (32), the activation chan-
nel (314) having an open surface facing towards the
transfer disc (32), the transfer disc (32) forming a
cover closing the open surface of the activation chan-
nel (314) except at the locations of the orifices (324)
where the activation channel (314) is in fluidic com-
munication with the orifices (324).

Apparatus according to claim 4, wherein the connec-
tion disc (31; 34) comprises a number of connection
channels (312;342) which is smallerthanthe number
of orifices (324) in the transfer disc (32), wherein the
connection channels (312;342) are provided in that
surface of the connectiondisc (31;34) facing the sup-
ply disc(30), the connection channels (312;342) hav-
ing an open surface facing towards the supply disc
(30) with the supply disc (30) forming a cover closing
the open surfaces of the connection channels
(312;342), and wherein through-openings (313;343)
are provided which extend from the connection chan-
nels (312;342) through the connection disc (31;34)
to the circumferential activation channel (314) to es-
tablish the fluidic communication of the connection
channels (312;342) with the circumferential activa-
tion channel (314).

Apparatus according to claim 3, wherein the orifices
(324) in the surface of the transfer disc (32) are ar-
ranged at an activation diameter (326), wherein the
connection disc (35) comprises a centrally arranged
opening (350) which is in fluidic communication with
the suction inlet of the supply disc (30), and wherein
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the centrally arranged opening (350) has a diameter
(351) which is larger than the activation diameter, so
that the centrally arranged opening (350) of the con-
nection disc (35) is in direct fluidic communication
with the orifices (324) of the transfer disc (32), the
centrally arranged opening (350) of the connection
disc (35) being covered by the supply disc (30) from
one side and by the transfer disc (32) from the other
side.

Apparatus according to any one of the preceding
claims, further comprising means for generating a
circulating movement of the objects in the transfer
chamber (2) along a circulating path, a part of the
circulating path extending along the peripheral sur-
face of therotatable transferwheel (3) in the direction
of rotation of the rotatable transfer wheel (3).

Apparatus according to claim 7, further comprising
areturn member (20) which is arranged in the trans-
fer chamber (2) at a curved side wall portion of the
transfer chamber (2), the curved side wall portion
and the return member (20) being arranged at the
end of that part of the circulating path extending
along the peripheral surface of the rotatable transfer
wheel (3) in a manner such that the return member
(20) and the curved side wall portion reverse the di-
rection of movement of the objects in the transfer
chamber (2).

Apparatus according to claim 8, wherein the return
member (20) has a drop-like shape comprising a
peak (200), two substantially straight flanks (201)
and a curved portion (202) connecting the substan-
tially straight flanks (201), with the peak (200) facing
towards the interior of the transfer chamber (2) in a
manner such that the flank (201) of the drop facing
towards the peripheral surface of the rotatable trans-
fer wheel (3) extends essentially tangential to the
peripheral surface of the rotatable transfer wheel (3).

Apparatus according to claim 9, wherein the straight
flank (201) facing towards the peripheral surface of
the rotatable transfer wheel (203) is arranged at a
predetermined distance (204) from the peripheral
surface of the rotatable transfer wheel (3), the pre-
determined distance (204) being selected such that
a layer of one to six objects forms between the flank
(201) and the peripheral surface of the rotatable
transfer wheel (3), in particular a layer of two to four
objects.

Apparatus according to any one of claims 7 to 10,
wherein the means for generating the circulating
movement of the objects in the transfer chamber (2)
comprise nozzles (203) arranged at the end of that
part of the circulating path which extends along the
peripheral surface of the rotatable transfer wheel (3),
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12.

13.

said nozzles (203) being capable of generating air
flows which, together with either the curved side wall
portion of the transfer chamber (2) or with the return
member (20), or together with both the curved side
wall portion of the transfer chamber (2) and the return
member (20), reverse the direction of movement of
the objects in the transfer chamber (2).

A method for introducing objects into a continuous
flow of material, comprising the steps of:

- providing a reservoir (1) containing a plurality
of objects;

- introducing the objects from the reservoir (1)
to a transfer chamber (2) arranged between the
reservoir (1) and a rotatable transfer wheel (3),
the rotatable transfer wheel (3) having recesses
(320);

- applying suction to the recesses (320) of the
rotatable transfer wheel (3) thereby transferring
the objects from the transfer chamber (2) into
the recesses (320) of the rotatable transfer
wheel (3) and retaining the objects in the recess-
es (320);

- transporting the objects retained in the recess-
es (320) to an insertion location where the ob-
jects are to be introduced into the continuous
flow of material;

- introducing the objects into the continuous flow
of material at the insertion location, wherein ap-
plying suction to the recesses (320) of the rotat-
able transfer wheel (3) is performed by applying
suction through the center of the rotatable trans-
fer wheel (3) through a suction inlet arranged in
the center of the rotatable transfer wheel (3) and
through fluidic connections establishing a fluidic
communication between the suction inlet and
the recesses (320),

characterized in that the step of providing a transfer
wheel comprises providing three adjacently ar-
ranged discs (30,31,32;34,35), a transfer disc (32)
comprising the recesses (320) for receiving the ob-
jectsfrom the transfer chamber (2), a connectiondisc
(31;34,;35) comprising at least a part of the fluidic
connections between the suction inlet and the re-
cesses (320), and a supply disc (30) comprising the
suction inlet arranged in the center of the supply disc
(30), the connection disc (31 ;34;35) being arranged
in between the supply disc (30) and the transfer disc
(32).

Method according to claim 12, further comprising the
step of generating a circulating movement of the ob-
jects in the transfer chamber (2) along a circulating
path, a part of the circulating path extending along
the peripheral surface of the rotatable transfer wheel
(3) in the direction of rotation of the rotatable transfer
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wheel (3).

Patentanspriiche

Vorrichtung zum Einbringen von Gegenstanden in
einen kontinuierlichen Materialstrom, aufweisend:

- einen Vorratsbehalter (1) zum Bereitstellen
von mehreren Gegenstanden;

- ein drehbares Ubergaberad (3) zum Transpor-
tieren der Gegenstande zu einer Einflhreinheit
zum Einbringen der Gegenstande in den konti-
nuierlichen Materialstrom;

-eine Ubergabekammer (2) zum Ubergebender
Gegenstiande auf das drehbare Ubergaberad
(3), wobei die Ubergabekammer (2) zwischen
dem Vorratsbehalter(1) und dem drehbaren
Ubergaberad (3) angeordnet ist,

wobei das drehbare Ubergaberad (3) mit Ausspa-
rungen (320) ausgestattet ist, in die die Gegenstan-
de Ubergeben werden und in denen die Gegenstan-
de durch die Anwendung von Saugwirkung zurick-
gehalten werden kdnnen, bis die Gegenstande vom
drehbaren Ubergaberad (3) der Einfiihreinheit zum
Einbringen der Gegenstande in den kontinuierlichen
Materialstrom zugefiihrt werden,

wobei das drehbare Ubergaberad (3) einen in der
Mitte des drehbaren Ubergaberads (3) angeordne-
ten Saugeinlass aufweist, um eine Saugwirkung
durch die Mitte des drehbaren Rades (3) bereitzu-
stellen, und fluidische Verbindungen zum Bereitstel-
len einer Fluidverbindung zwischen dem Saugein-
lass und den Aussparungen (320) aufweist,
dadurch gekennzeichnet, dass das drehbare
Ubergaberad (3) drei angrenzend angeordnete
Scheiben (30, 31, 32; 34, 35) aufweist, eine Uber-
gabescheibe (32) aufweist, welche die Aussparun-
gen (320) zum Aufnehmen der Gegenstande von
der Ubergabekammer (2) aufweist, eine Verbin-
dungsscheibe (31; 34; 35) aufweist, die mindestens
einen Teil der fluidischen Verbindungen zwischen
dem Saugeinlass und den Aussparungen (320) auf-
weist, und eine Versorgungsscheibe (30) aufweist,
die den in der Mitte der Versorgungsscheibe (30)
angeordneten Saugeinlass aufweist, wobei die Ver-
bindungsscheibe (31; 34; 35) zwischen der Versor-
gungsscheibe (30) und der Ubergabescheibe (32)
angeordnet ist.

Vorrichtung nach Anspruch 1, wobei der Saugein-
lass einen Sockel (300) aufweist, der ausgefihrt ist,
um einen Verbindungszylinder (40) einer Versor-
gungsleitung (4) aufzunehmen, wobei der Verbin-
dungszylinder (40) mit einem Lager (400) ausgestat-
tet ist und das Lager (400) dem drehbaren Rad (3;
30, 31, 32; 34, 35) ermdglicht, sich um den Verbin-
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dungszylinder (40) zu drehen.

Vorrichtung nach Anspruch 1 oder Anspruch 2, wo-
bei die fluidischen Verbindungen des Weiteren
Ubergabescheibenkanale (321) aufweisen, die sich
innerhalb der Ubergabescheibe (32) erstrecken, wo-
bei jeder der Ubergabescheibenkanale (321) einen
entsprechenden radialen Kanalabschnitt (322) auf-
weist, der sich radial nach innen von der Unterseite
der entsprechenden Aussparung (320) zu einem
entsprechenden radialen innersten Ende erstreckt,
und einen entsprechenden transversalen Kanalab-
schnitt (323) aufweist, der sich von dem entspre-
chenden radialen innersten Ende des radialen Ka-
nalabschnitts (322) zu einer entsprechenden Durch-
flussoffnung (324) erstreckt, die in derjenigen Flache
(325) der Ubergabescheibe (32) vorgesehen ist, die
der Verbindungsscheibe (31; 34; 35) gegenlber-
steht, wobei die entsprechende Durchflusséffnung
(324) und der entsprechende transversale Kanalab-
schnitt (323) einen Querschnitt aufweisen, der gros-
ser ist als der Querschnitt des radialen Kanalab-
schnitts (322).

Vorrichtung nach Anspruch 3, wobei die Durchflus-
s6ffnungen (324) in der Flache (325) der Ubergabe-
scheibe (32) an einem Aktivierungsdurchmesser
(326) angeordnet sind, und wobei die Verbindungs-
scheibe (31; 34) eine zentral angeordnete Offnung
(310; 340) aufweist, die in Fluidverbindung mit dem
Saugeinlassder Versorgungsscheibe (30) steht, wo-
bei die zentral angeordnete Offnung (310; 340) der
Verbindungsscheibe (31; 34) einen Durchmesser
(311; 341) aufweist, der kleiner ist als der Aktivie-
rungsdurchmesser (326), und wobei die Verbin-
dungsscheibe (31; 34) des weiteren mehrere Ver-
bindungskanale (312; 342) aufweist, die sich von der
zentral angeordneten Offnung (310; 340) radial nach
aussen zum Aktivierungsdurchmesser erstrecken
und in Fluidverbindung mit einem umlaufenden Ak-
tivierungskanal (314) stehen, wobei der Aktivie-
rungskanal (314) am Aktivierungsdurchmesser auf
derjenigen Flache der Verbindungsscheibe vorge-
sehenist, die der Ubergabescheibe (32) gegentiber-
steht, wobei der Aktivierungskanal (314) eine offene
Flache aufweist, die zur Ubergabescheibe (32) zeigt,
und die Ubergabescheibe (32) eine Abdeckung bil-
det, welche die offene Flache des Aktivierungska-
nals (314) ausser an den Orten der Durchflussoff-
nungen (324) an denen der Aktivierungskanal (314)
in Fluidverbindung mit den Durchflusséffnungen
(324) steht, abdeckt.

Vorrichtung nach Anspruch 4, wobei die Verbin-
dungsscheibe (31; 34) eine Anzahl von Verbin-
dungskanalen (312; 342) aufweist, die kleiner als die
Anzahl an Durchflussoffnungen (324) in der Uber-
gabescheibe (32) ist, wobei die Verbindungskanale
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(312; 342) in derjenigen Flache der Verbindungs-
scheibe (31; 34) vorgesehen sind, die der Versor-
gungsscheibe (30) gegenibersteht, und die Verbin-
dungskanale (312; 342) eine offene Flache aufwei-
sen, die zur Versorgungsscheibe (30) weist, wobei
die Versorgungsscheibe (30) eine Abdeckung bildet,
welche die offenen Flachen der Verbindungskanale
(312; 342) abdeckt, und wobei Durchgangsoffnun-
gen (313; 343) vorgesehen sind, die sich von den
Verbindungskanalen (312; 342) durch die Verbin-
dungsscheibe (31; 34) zum umlaufenden Aktivie-
rungskanal (314) erstrecken, um die Fluidverbin-
dungder Verbindungskanale (312; 342) mitdem um-
laufenden Aktivierungskanal (314) herzustellen.

Vorrichtung nach Anspruch 3, wobei die Durchflus-
s6ffnungen (324) in der Flache der Ubergabeschei-
be (32) an einem Aktivierungsdurchmesser (326)
angeordnet sind, wobei die Verbindungsscheibe
(35) eine zentral angeordnete Offnung (350) auf-
weist, die in Fluidverbindung mit dem Saugeinlass
der Versorgungsscheibe (30) steht, und wobei die
zentralangeordnete Offnung (350) einen Durchmes-
ser (351) aufweist, der grosser ist als der Aktivie-
rungsdurchmesser, so dass die zentral angeordnete
Offnung (350) der Verbindungsscheibe (35) in direk-
ter Fluidverbindung mit den Durchflusséffnungen
(324) der Ubergabescheibe (32) steht, und die zen-
tral angeordnete Offnung (350) der Verbindungs-
scheibe (35) durch die Versorgungsscheibe (30) von
einer Seite und durch die Ubergabescheibe (32) von
der anderen Seite abgedeckt ist.

Vorrichtung nach einem der vorstehenden Anspri-
che, weiter aufweisend Mittel zum Erzeugen einer
zirkulierenden Bewegung der Gegenstande in der
Ubergabekammer (2) entlang einer Umlaufbahn,
wobei sich ein Teil der Umlaufbahn entlang der Um-
fangsflache des drehbaren Ubergaberads (3) in
Drehrichtung des drehbaren Ubergaberads (3) er-
streckt.

Vorrichtung nach Anspruch 7, weiter aufweisend ein
Umkehrelement (20), das in der Ubergabekammer
(2) an einem gekrimmten Seitenwandabschnitt der
Ubergabekammer (2) angeordnet ist, wobei der ge-
krummte Seitenwandabschnitt und das Umkehrele-
ment (20) am Ende desjenigen Teils der Kreisbahn
angeordnet sind, der sich entlang der Umfangsfla-
che des drehbaren Ubergaberads (3) auf eine Weise
erstreckt, dass das Umkehrelement (20) und der ge-
krimmte Seitenwandabschnitt die Bewegungsrich-
tung der Gegenstande in der Ubergabekammer (2)
umkehren.

Vorrichtung nach Anspruch 8, wobei das Umkehre-
lement (20) eine tropfenahnliche Form hat, die eine
Spitze (200), zwei im Wesentlichen gerade Flanken
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12.
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(201) und einen gekrimmten Abschnitt (202), der
die im Wesentlichen geraden Flanken (201) verbin-
det, aufweist, wobei die Spitze (200) dem Innenraum
der Ubergabekammer (2) derart zugewandtist, dass
sich die der Umfangsflache des drehbaren Uberga-
berads (3) zugewandte Flanke (201) des Tropfens
im Wesentlichen tangential zu der Umfangsflache
des drehbaren Ubergaberads (3) erstreckt.

Vorrichtung nach Anspruch 9, wobei die der Um-
fangsflache des drehbaren Ubergaberads (203) zu-
gewandte gerade Flanke (201) in einem vorbe-
stimmten Abstand (204) von der Umfangsflache des
drehbaren Ubergaberads (3) angeordnet ist, wobei
der vorbestimmte Abstand (204) derart ausgewahlt
ist, dass sich eine Schicht aus einem bis sechs Ge-
genstanden zwischen der Flanke (201) und der Um-
fangsflache des drehbaren Ubergaberads (3) bildet,
insbesondere eine Schicht aus zwei bis vier Gegen-
standen.

Vorrichtung nach einem der Anspriiche 7 bis 10, wo-
bei die Mittel zur Erzeugung der zirkulierenden Be-
wegung der Gegenstande in der Ubergabekammer
(2) Disen (203) aufweisen, die am Ende desjenigen
Teils der Umlaufbahn angeordnet sind, der sich ent-
lang der Umfangsflaiche des drehbaren Uberga-
berads (3) erstreckt, wobei die Disen (203) zur Er-
zeugung von Luftstromen in der Lage sind, welche
die Bewegungsrichtung der Gegenstande in der
Ubergabekammer (2) entweder zusammen mitdem
gekriimmten Seitenwandabschnitt der Ubergabe-
kammer (2) oder zusammen mit dem Umkehrele-
ment (20) oder zusammen mitdem gekrimmten Sei-
tenwandabschnitt der Ubergabekammer (2) und
dem Umkehrelement (20) umkehren.

Verfahren zum Einbringen von Gegenstanden in ei-
nen kontinuierlichen Materialstrom, das die folgen-
den Schritte aufweist:

- Bereitstellen eines Vorratsbehalters (1), der
mehrere Gegenstande enthalt;

- Einbringen der Gegenstande vom Behalter (1)
in eine Ubergabekammer (2), die zwischen dem
Behalter (1) und einem drehbaren Ubergaberad
(3) angeordnet ist, wobei das drehbare Uberga-
berad (3) Aussparungen (320) aufweist;

- Anwenden von Saugwirkung auf die Ausspa-
rungen (320) des drehbaren Ubergaberads (3),
dadurch Ubergeben der Gegenstinde von der
Ubergabekammer (2) in die Aussparungen
(320) des drehbaren Ubergaberads (3), und Zu-
rickhalten der Gegenstande in den Aussparun-
gen (320);

- Transportieren der Gegenstande, die in den
Aussparungen (320) zurickgehalten werden,
zu einer Einflhrstelle, an der die Gegenstande



13.

21 EP 2 720 566 B1 22

in den kontinuierlichen Materialstrom einge-
bracht werden sollen;

- Einbringen der Gegenstande in den kontinu-
ierlichen Materialstrom an der Einflihrstelle,

wobei das Anwenden von Saugwirkung auf die Aus-
sparungen (320) des drehbaren Ubergaberads (3)
durch Anwenden von Saugwirkung durch die Mitte
des drehbaren Ubergaberads (3) ausgefiihrt wird,
durch einen in der Mitte des drehbaren Uberga-
berads (3) angeordneten Saugeinlass, und durch
fluidische Verbindungen, die eine Fluidverbindung
zwischen dem Saugeinlass und den Aussparungen
(320) herstellen,

dadurch gekennzeichnet, dass der Schrittdes Be-
reitstellens eines Ubergaberads das Bereitstellen
von drei angrenzend angeordneten Scheiben (30,
31,32;34, 35) umfasst, einerUbergabescheibe (32),
welche die Aussparungen (320) zum Aufnehmender
Gegenstiande von der Ubergabekammer (2) auf-
weist, einer Verbindungsscheibe (31; 34; 35), die
mindestens einen Teil der fluidischen Verbindungen
zwischen dem Saugeinlass und den Aussparungen
(320) aufweist, und einer Versorgungsscheibe (30)
die den in der Mitte der Versorgungsscheibe (30)
angeordneten Saugeinlass aufweist, wobei die Ver-
bindungsscheibe (31; 34; 35) zwischen der Versor-
gungsscheibe (30) und der Ubergabescheibe (32)
angeordnet ist.

Verfahren nach Anspruch 12, weiter aufweisend den
Schritt des Erzeugens einer zirkulierenden Bewe-
gung der Gegenstande in der Ubergabekammer (2)
entlang einer Umlaufbahn, wobei sich ein Teil der
Umlaufbahn entlang der Umfangsflache des dreh-
baren Ubergaberads (3) in Drehrichtung des dreh-
baren Ubergaberads (3) erstreckt.

Revendications

1.

Appareil pour Iintroduction d’objets dans un écou-
lement continu de matiére, comprenant:

- unréservoir (1) pour fournir une pluralité d’ob-
jets;

- une roue de transfert rotative (3) destinée a
transporter les objets a d’'une unité d’insertion
pour l'introduction des objets dans I'écoulement
continu de matiére;

- une chambre de transfert (2) destinée a trans-
férer les objets auprés de la roue de transfert
rotative (3), lachambre de transfert (2) étant dis-
posée entre leréservoir (1) etlaroue de transfert
rotative (3),

ou la roue de transfert rotative (3) est pourvue d’évi-
dements (320) dans lesquels les objets peuvent étre
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transférés et dans lesquels les objets peuvent étre
conservés par l'application d’aspiration jusqu’a ce
que les objets sont fournis de la roue de transfert
rotative (3) vers l'unité d’insertion pour l'introduction
des objets dans I'écoulement continu de matiére,
ou la roue de transfert rotative (3) comprend une
entrée d’aspiration disposée au centre de laroue de
transfert rotative (3) de sorte a fournir une aspiration
a travers du centre de la roue rotative (3) et compre-
nantdes raccordements fluidiques pour la fourniture
d’une communication fluidique entre I'entrée d’aspi-
ration et les évidements (320),

caractérisé en ce que la roue de transfert rotative
(3) comprend trois disques disposés de maniére ad-
jacente (30, 31, 32; 34, 35), un disque de transfert
(32) comprenant les évidements (320) pour larécep-
tion des objets a partir de la chambre de transfert
(2), undisque de raccordement (31; 34; 35) compre-
nant au moins une partie des raccordements fluidi-
ques entre I'entrée d’aspiration et les évidements
(320), et un disque d’'amenée (30) comprenant I'en-
trée d’aspiration disposée au centre du disque
d’amenée (30), le disque de raccordement (31; 34;
35) étant disposé entre le disque d’amenée (30) et
le disque de transfert (32).

Appareil selon la revendication 1, dans lequel I'en-
trée d’aspiration comprend une embase (300) adap-
té pour recevoir un cylindre de raccordement (40)
d’une conduite d’amenée (4), le cylindre de raccor-
dement (40) étant pourvu d’un palier (400), le palier
(400) permettant a la roue rotative (3; 30, 31, 32; 34,
35) de tourner autour du cylindre de raccordement
(40).

Appareil selon la revendication 1 ou larevendication
2, dans lequel les raccordements fluidiques com-
prennent en outre des canaux de disque de transfert
(321) s’étendant a l'intérieur du disque de transfert
(32), chacun des canauxdedisque de transfert (321)
comprenant une partie de canal radiale (322) s’éten-
dant radialement vers l'intérieur a partir du fond de
’évidement respectif (320) vers une extrémité radia-
le la plus intérieure respective et une partie de canal
transversale (323) respective s’étendant a partir de
extrémité radiale la plus intérieure respective de la
partie de canal radiale (322) vers un orifice (324)
respectif fourni dans cette surface (325) du disque
de transfert (32) faisant face vers le disque de rac-
cordement (31; 34; 35), l'orifice (324) respectif et la
partie de canal transversale (323) respective ayant
une coupe transversale qui est plus large que la cou-
pe transversale de la partie de canal radiale (322).

Appareil selon la revendication 3, dans lequel les
orifices (324) dans la surface (325) du disque de
transfert (32) sont disposés sur un diamétre d’acti-
vation (326), et dans lequel le disque de raccorde-
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ment (31; 34) comprend une ouverture disposée de
maniére centrale (310; 340) qui est en communica-
tion fluidique avec l'entrée d’aspiration du disque
d’amenée (30), l'ouverture disposée de maniére
centrale (310; 340) du disque de raccordement (31;
34)ayant un diamétre (311; 341) qui est inférieur au
diameétre d’activation (326), et dans lequel le disque
de raccordement (31; 34) comprend en outre une
pluralité de canaux de raccordement (312; 342)
s’étendant radialement vers 'extérieur a partir de
'ouverture disposée de maniére centrale (310; 340)
vers le diamétre d’activation et étant en communi-
cation fluidique avec un canal d’activation circonfé-
rentiel (314), le canal d’activation (314) étant fourni
sur le diamétre d’activation sur cette surface du dis-
que de raccordement faisant face au disque de
transfert (32), le canal d’activation (314) ayant une
surface ouverte faisant face vers le disque de trans-
fert (32), le disque de transfert (32) formant un cou-
vercle fermant la surface ouverte du canal d’activa-
tion (314) excepté aux emplacements des orifices
(324) ou le canal d’activation (314) est en commu-
nication fluidique avec les orifices (324).

Appareil selon la revendication 4, dans lequel le dis-
que de raccordement (31; 34) comprend un nombre
de canaux de raccordement (312; 342) qui est infé-
rieur au nombre d’orifices (324) dans le disque de
transfert (32), ol les canaux de raccordement (312;
342) sont fournis dans cette surface du disque de
raccordement (31; 34) faisant face vers le disque
d’amenée (30), les canaux de raccordement (312;
342) ayant une surface ouverte faisant face vers le
disque d’amenée (30), avecle disque d’amenée (30)
formant un couvercle fermant les surfaces ouvertes
des canaux de raccordement (312; 342), et ou des
ouverture de passage (313; 343) sont fournies qui
s’étendent a partir des canaux de raccordement
(312; 342) a travers du disque de raccordement (31;
34) vers le canal d’activation circonférentiel (314)
pour établir la communication fluidique des canaux
de raccordement (312; 342) avec la canal d’activa-
tion circonférentiel (314).

Appareil selon la revendication 3, dans lequel les
orifices (324) dans la surface du disque de transfert
(32) sont disposés sur un diameétre d’activation
(326), ou le disque de raccordement (35) comprend
une ouverture disposée de maniére centrale (350)
qui est en communication fluidique avec l'entrée
d’aspiration du disque d’amenée (30), et ol 'ouver-
ture disposée de maniere centrale (350) a un dia-
meétre (351) qui est plus large que le diameétre d’ac-
tivation, de sorte que l'ouverture disposée de ma-
niere centrale (350) du disque de raccordement (35)
soit en communication fluidique directe avec les ori-
fices (324) du disque de transfert (32), 'ouverture
disposée de maniere centrale (350) du disque de
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raccordement (35) étant couverte par le disque
d’amenée (30) a partir d’'un coté et par le disque de
transfert (32) a partir de l'autre coté.

Appareil selon 'une quelconque des revendications
précédentes, comprenant en outre un moyen desti-
né agénérer un mouvementde circulation des objets
dans la chambre de transfert (2) le long d’un chemin
de circulation, une partie du chemin de circulation
s’étendant le long de la surface périphérique de la
roue de transfert rotative (3) et dans le sens de la
rotation de la roue de transfert rotative (3).

Appareil selon la revendication 7, comprenant en
outre un élément de rappel (20) qui estdisposé dans
la chambre de transfert (2) au niveau d’une partie
de paroi latérale courbée de la chambre de transfert
(2), la partie de paroi latérale courbée et I'élément
deretour (20) étantdisposés alextrémité de la partie
du chemin de circulation qui s’étend le long de la
surface périphérique de la roue de transfert rotative
(3) d’'une maniére telle que I'élément de rappel (20)
etla partiede paroilatérale courbée inversentle sens
du mouvementdes objets dans lachambre de trans-
fert (2).

Appareil selon la revendication 8, dans lequel I'élé-
ment de rappel (20) présente une forme de goutte
comprenant une pointe (200), deux flancs essentiel-
lement rectilignes (201) et une partie courbée (202)
raccordant les flancs essentiellement rectilignes
(201), la pointe (200) étant tournée vers l'intérieur
de la chambre de transfert (2) de telle sorte que le
flanc (201) de la goutte faisant face a la surface pé-
riphérique de la roue de transfert rotative (3) s’étend
de facon essentiellement tangentielle a la surface
périphérique de la roue de transfert rotative (3).

Appareil selon larevendication 9, dans lequel le flanc
rectiligne (201) faisantface ala surface périphérique
de la roue de transfert rotative (203) est disposé a
une distance prédéterminée (204) de la surface pé-
riphérique de la roue de transfert rotative (3), la dis-
tance prédéterminée (204) étant choisie de sorte
gu’une couche d’un a six objets se forme entre le
flanc (201) et la surface périphérique de la roue de
transfert rotative (3), en particulier une couche de
deux a quatre objets.

Appareil selon 'une quelconque des revendications
7 a 10, dans lequel le moyen destiné a générer le
mouvement de circulation des objets dans la cham-
bre de transfert (2) comprend des buses (203) dis-
posées a I'extrémité de cette partie du chemin de
circulation qui s’étend le long de la surface périphé-
rigue de la roue de transfert rotative (3), lesdites bu-
ses (203) étant aptes a générer des flux d’air qui,
conjointement avec soit la partie de paroi latérale
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courbée de la chambre de transfert (2) ou 'élément
de retour(20), ou ensemble avec la partie de paroi
latérale courbée de la chambre de transfert (2) et
I'élément de retour (20), inversent le sens de mou-
vement des objets dans la chambre de transfert (2).

Procédé pour l'introduction d’objets dans un écou-
lement continu de matiére, comprenant les étapes
de:

- fournir un réservoir (1) contenant une pluralité
d’objets;

-introduire des objets issusdu réservoir (1) dans
une chambre de transfert (2) disposée entre le
réservoir (1) et une roue de transfert rotative (3),
la roue de transfert rotative (3) ayant des évide-
ments (320);

- appliquer d’aspiration aux évidements (320)
de la roue de transfert rotative (3), transférant
de ce fait les objets a partir de la chambre de
transfert (2) dans les évidements (320) de la
roue de transfert rotative (3) et retenant les ob-
jets dans les évidements (320);

- transporter des objets retenus dans les évide-
ments (320) a un emplacement d’insertion ou
les objets doivent é&tre introduits dans I'écoule-
ment continu de matiére;

-introduire des objets dans I'écoulement continu
de matiére au niveau de 'emplacement d’inser-
tion,

ol appliquer d’aspiration sur les évidements
(320) de laroue de transfert rotative (3) est exé-
cuté par appliquer d’aspiration a travers du cen-
tre de la roue de transfert rotative (3) a travers
d’une entrée d’aspiration disposée au centre de
la roue de transfert rotative (3) et a travers des
raccordements fluidiques établissant une com-
munication fluidique entre I'entrée d’aspiration
et les évidements (320),

caractérisé en ce que I'étape de fournir une roue
de transfert comprend fournir trois disques disposés
de maniere adjacente (30,31,32; 34,35), un disque
de transfert (32) comprenant les évidements (320)
pour la réception des objets a partir de la chambre
de transfert (2), un disque de raccordement (31; 34;
35) comprenant au moins une partie des raccorde-
ments fluidiques entre 'entrée d’aspiration et les évi-
dements (320), et un disque d’amenée (30) compre-
nant 'entrée d’aspiration disposée au centre du dis-
que d’amenée (30), le disque de raccordement (31;
34, 35) étant disposé entre le disque d’amenée (30)
et le disque de transfert (32).

Procédé selon la revendication 12, comprenant en
outre I'étape de générer un mouvement de circula-
tion des objets dans la chambre de transfert (2) long
du chemin de circulation, une partie du chemin de
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circulation s’étendant le long de la surface périphé-
rigue de la roue de transfert rotative (3) et dans le
sens de larotation de la roue de transfertrotative (3).
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