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(57) Abstract: A bead feeder for serially delivering
beads 12 to a downstream location comprises a bead
supply wheel 14 which rotates about a vertical axis 20.
The bead supply wheel includes a bead supply bowl 22
and a plurality of radially arranged channels 24 below
the bowl connected to rotate with the bowl. Discharge
openings 26 in the bowl are in alignment with the radi-
ally arranged channels to delivery beads to those chan-
nels, and a bead receiving pocket 28 is positioned at the
outer end of each channel. A transfer wheel 16 picks
up beads from the bead receiving pockets and transfers
those beads to a delivery wheel 18 by vacuum transfer
and release. The delivery wheel serially delivers the
beads to the downstream location.
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BEAD FEEDER
Background of the Invention

The present invention relates to bead feeder, and more particularly to a machine the feeds
generally spherical beads from a bulk supply to a downstream location such as the interior space of
a plug-space-plug cigarette filter during filter production.

A variety of cigarette filters have been proposed over the years, and many of these filters
include granular filter materials particularly in so-called plug-space-plug filter arrangements. In
these filter arrangements spaced apart plugs, usually made of cellulose acetate, define a cavity or
space therebetween which is filled with granulated material, such as granuiated carbon as well as
other materials. For example, beaded material has also been proposed for introduction into the
space of a plug-space-plug filter arrangement. The actual filing of the space may be in a horizontal
manner and in other instances the filling operation is vertically oriented. Also, as an alterative to a
charge of granules or beads, larger beads may be fed to the space between the cellulose acetate
plugs, with one bead introduced into each space or cavity.

Summary of the Invention

Accordingly, one of the objects of the present invention is a bead feeder that functions to
serially delivery beads from a bulk supply to a downstream location in a highly efficient manner.

Another object of the present invention is a bead feeder that transports beads from a bulk
supply to a space or cavity in a cigarette filter during filter production.

Still another object of the present invention is a bead feeder which operates at a high speed
in a simple and trouble free manner.

In accordance with the present invention, a bead feeder comprises a bead supply wheel
connected to rotate about a substantially vertical axis. The bead supply wheel includes a bead
supply bowl with a plurality of radially arranged channels below the bowl, but connected to rotate
with the bowl. The bowl includes a plurality of discharge openings spaced around a lower portion
of the bowl, and each opening is in alignment with one of radially arranged channels. A bead
receiving pocket at the outer end of each channel receives an individual bead.

The bead feeder further includes a transfer wheel connected to rotate about a substantially
horizontal axis, and the transfer wheel has a plurality of bead transfer pockets on its outer surface
constructed and arranged to register with the bead receiving pockets on the bead supply wheel as
the supply wheel and the transfer wheel rotate about their respective axes. Vacuum is connected
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to select bead transfer pockets to effect transfer of the beads from the bead supply wheel to the
transfer wheel.

The bead feeder also includes a delivery wheel connected to rotate about a substantially
horizontal axis parallel to the axis of the transfer wheel for receiving beads from the transfer wheel
and serially delivering the beads to a downstream location.

In one application on the present invention, a moving garniture is in alignment with and
directly below the delivery wheel. The garniture transports filter paper with equally spaced apart
plugs on the paper, and the downstream location to which the beads are delivered comprises the
spaces or cavities between the plugs. The delivery wheel delivers a single bead to each such
cavity.

The bead feeder of the present invention includes a plurality of bead delivery pockets on the
outer surface of the delivery wheel and these pockets register with the bead transfer pockets on the
bead transfer wheel as the transfer wheel and the bead delivery wheel rotate about their respective
axes.

The bead delivery wheel preferably includes vacuum connected to selected bead delivery
pockets to effect delivery of the beads of the transfer wheel to the bead delivery wheel. A
stationary stripper adjacent the bead delivery wheel functions to remove beads from the delivery
wheel.

Brief Description of the Drawings

Novel features and advantages of the present invention in addition to those mentioned
above will be readily apparent to persons of ordinary skill in the art from a reading of the following
detailed description in conjunction with the accompanying drawings wherein similar reference
characters refer to similar parts and in which:

Figure 1 is a right side elevational view of a bead feeder, in accordance with the present
invention;

Figure 2 is a front elevational perspective view of the bead feeder shown in Figure 1; and

Figure 3 is a front elevational view of the delivery wheel of the bead feeder shown in Figures
1 and 2, with portions thereof in section illustrating delivery of individual beads from the wheel to
the cavities or spaces between spaced apart plugs during cigarette filter production.

Detailed Description of the Invention
Referring in more particularity to the drawings, Figures 1-3 illustrate a bead feeder 10 for
serially delivering beads 12 to a downstream location. As explained more fully below, such
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downstream location may be the space or cavity between spaced apart cellulose acetate plugs in
the production of so-called plug-space-plug cigarette filters.

Throughout this description the term bead is utilized which is intended to include spherical
configurations as well as spherically ended components.

The bead feeder of the present invention includes three major components which include a
bead supply wheel 14, a bead transfer wheel 16 and a bead delivery wheel 18. Collectively these
wheels rotate in sequence with one another so as to serially deliver the beads 12 in a downstream
direction.

The bead supply wheel 14 is connected to rotate about a substantially vertical axis 20.
Supply wheel 14 includes a bead supply bowl 22 and a plurality of radially arranged channels 24
below the bowl, and both the bowl and channels rotate about the vertical axis 20. The bowl 22
includes a plurality of discharge openings 26 spaced around a lower portion thereof with each
opening in alignment with the inner end of one of the radially arranged channels. Each of the
discharge openings functions to supply each of the channels with the beads 12. A bead receiving
pocket 28 is positioned at the outer end of each channel 24 for receiving an individual bead. A
cover 30 may be provided over the channels 24, but the beads in the pockets 28 are not covered.

The bead transfer wheel 16 of bead feeder 10 is connected to rotate about a substantially
horizontal axis 32. The transfer wheel has a plurality of equally spaced apart bead transfer pockets
34 on the outer surface thereof, and these pockets register with the bead receiving pockets 28 on
the supply wheel 14 as the bead supply wheel 14 and the transfer wheel 16 rotate about their
respective axes 20, 32.

Vacuum is connected to selected bead transfer pockets 34 to effect transfer of the beads
from the bead supply wheel 14 to the bead transfer wheel 16. Fundamentally, vacuum is supplied
to the pockets 34 on the transfer wheel 16 when those pockets engage and receive the beads 12
on the bead receiving pockets 28 of the supply wheel. That vacuum continues until the beads are
later transferred to the bead delivery wheel 18.

The bead delivery wheel 18 of the bead feeder 10 is connected to rotate about a
substantially horizontal axis 36 parallel to the axis 32 of the transfer wheel 16. The bead delivery
wheel 18 receives beads 12 from the transfer wheel 16 and serially delivers the beads to a desired
downstream location. The bead delivery wheel 18 includes a plurality of bead delivery pockets on
the outer surface thereof, and these pockets 38 are arranged to register with the bead transfer
pockets 34 as the bead transfer wheel 16 and the bead delivery wheel 18 rotate about their
respective axes 32, 36.
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At the point of transfer of the beads 12 from the transfer wheel 16 to the delivery wheel 18,

the vacuum to the respective pocket 34 on the transfer wheel is interrupted and vacuum is applied
to the opposite pocket 38 on the delivery wheel 18. Such vacuum continues on the delivery wheel
18 until the bead reaches the point of discharge from the delivery wheel whereupon the vacuum is
interrupted to accomplish such discharge of the bead.

In one application of the present invention a moving garniture 40 of a machine for producing
cigarette filters is in alignment with and directly below the bead delivery wheel 18, as shown best in
Figure 3. The garniture 40 functions to transport filter paper 42 with equally spaced apart plugs 44
on the paper. Alternatively, the plugs 44 could be unevenly spaced apart, and in that case the
delivery wheel pitch would be designed to synchronize with the cavities between the plugs. The
plugs 44 may be made of cellulose acetate with appropriate binder, but other plug materials are
equally acceptable depending upon the desired cigarette filter construction. The downstream
location to which the beads 12 are delivered by the bead delivery wheel 18 of the bead feeder 10
comprise cavities or spaces 46 between the plugs 44. Ultimately after a bead is inserted into a
cavity 46, the garniture functions to close the filter paper around the plugs and the beads, and after
sealing the paper with adhesive along the longitudinal edges thereof the continuous filter composite
is cut into individual plug-space-plug filters which are subsequently joined to wrapped tobacco rods.
A stationary stripper 50 may be positioned as shown in Figure 3 adjacent the bead delivery wheel
18. The stripper is constructed and arranged to remove beads 12 from the pockets 38 of the bead
delivery whee! 18. Additionally, the stripper may function to interrupt the vacuum supply to the
bead delivery pockets 38 to assist in removal of the beads from the pockets and discharge thereof
into the cavities 46. A single bead is delivered to each of the cavities.

A drive mechanism 60 for rotating the wheels 14, 16 and 18 comprises belts 62, pulleys 64
and transmission 66 arranged to insure that the bead receiving pockets 28 of the bead supply
wheel 14 register with the bead transfer pockets 34 of the transfer wheel 16. Also, the drive
mechanism 60 provides proper registration of the pockets 34 on the transfer wheel with the bead
delivery pockets 38 of the delivery wheel 18.
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CLAIMS:

1. A bead feeder for serially delivering beads to a downstream location comprising:

a bead supply wheel connected to rotate about a substantially vertical axis;

the bead supply wheel including or bead supply bowl and a plurality of radially arranged
channels below the bead supply bowl connected to rotate with the bowl;

a plurality of discharge openings in the bead supply bow! spaced around a lower portion
thereof with the openings in alignment with the radially arranged channels for supplying beads to
the channels;

a bead receiving pocket at an outer end of each channel for receiving an individual bead;

a bead transfer wheel connected to rotate about a substantially horizontal axis having a
plurality of bead transfer pockets on an outer surface thereof constructed and arranged to register
with the bead receiving pockets on the bead supply wheel as the supply wheel and the transfer
wheel rotate about their respective axes;

vacuum connected to selected bead transfer pockets to effect transfer of the beads from
bead supply wheel to the transfer wheel, and

a bead delivery wheel connected to rotate about a substantially horizontal axis parallel to
the axis of the transfer wheel and constructed and arranged to receive beads from the transfer
wheel and serially delivers the beads to the downstream location.

2. A bead feeder as in claim 1 including a moving garniture in alignment with and directly
below the delivery wheel,
the garniture transporting filter paper with equally spaced apart plugs on the paper; and
wherein the downstream location to which the beads are delivered comprise cavities

between the plugs.

3. A bead feeder as in claim 2 wherein the delivery wheel is constructed and arranged to
deliver a single bead to each cavity.

4, A bead feeder as in claim 1 wherein the bead delivery wheel includes a plurality bead
delivery pockets on an outer surface thereof constructed and arranged to register with the bead
transfer pockets of the bead transfer wheel as the transfer wheel and the bead delivery wheel

rotate about their respective axes.
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5. A bead feeder as in claim 4 wherein the bead delivery wheel includes vacuum connected to

selected bead delivery pockets to effect delivery of the beads from the transfer wheel to the bead
delivery wheel.

6. A bead feeder as in claim 5 including a stationary stripper adjacent the bead delivery wheel
constructed and arranged to remove beads from the bead delivery wheel at the downstream
location.

7. A method of serially delivering beads to a downstream location comprising:

rotating a bead supply wheel about a substantially vertical axis;

the rotating step including rotating a bead supply bowl and a plurality of radially arranged
channels below the bead supply bowl connected to rotate with the bowl;

discharging beads through a plurality of discharge openings in the bead supply bow! spaced
around a lower portion thereof while maintaining the openings in alignment with the radially
arranged channels for supplying beads to the channels;

arranging a bead receiving pocket at an outer end of each channel so as to receive an
individual bead;

rotating a bead transfer wheel about a substantially horizontal axis such that a plurality of
bead transfer pockets on an outer surface register with the bead receiving pockets on the bead
supply wheel as the supply wheel and the transfer wheel rotate about their respective axes;

connecting vacuum to selected bead transfer pockets to effect transfer of the beads from
the bead supply wheel to the transfer wheel; and

rotating a bead delivery wheel about a substantially horizontal axis parallel to the axis of the
transfer wheel and constructed such that beads are received from the transfer wheel and serially
delivered to the downstream location.
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