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ARTICLE DISPENSING

BACKGROUND OF THE INVENTION

Technical Field

[0001] This invention relates to material handling and packaging. More
specifically, the invention relates to a system and method for accurately and

quickly inserting articles, such as desiccant canisters, into containers.

Description of Related Art

[0002] Sorbents have been used conventionally in packaging of products
to extend the life of those products. In one application, a sorbent is provided
in a canister, such as a polymer-based canister, and that canister is placed in
a larger container designed to hold some product. This application is
particularly well known in the pharmaceutical and nutraceutical arts, in which
the sorbent canister is placed in a bottle or vial along with dry

pharmaceuticals, such as pills, to absorb any moisture in the bottle.

[0003] Conventionally, the canisters have been placed in the containers
before or after they are filled with the pharmaceutical and either manually or
by automated processes. However, the demand for pharmaceuticals has
increased immensely. While automated processes to dispense
pharmaceuticals have been re-worked to quicken the dispensing of the
pharmaceutical into the container, the time it takes to place the canister in
the container is too slow. In fact, the act of placing the sorbent canister in
the container is one of the slowest processes, and thus slows the entire

pharmaceutical packaging system.
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[0004] Thus, there is a need in the art for an improved system that
quickly and reliably dispenses sorbent canisters into containers, such as

bottles.

SUMMARY OF THE INVENTION

[0005] The present disclosure addresses the foregoing needs in the art
by providing systems and methods for dispensing sorbent canisters into

containers.

[0006] In one aspect, an apparatus according to the disclosure includes
first and second rotatable members disposed to rotate about an axis. A first,
fixed plate is disposed between the first and second rotatable members and
a second, fixed plate is disposed on a side of the second rotatable member
opposite the first rotatable member. The second plate is displaced
rotationally about the axis relative to the first plate such that a terminal
ledge of the first plate overlaps the second plate. Receptacles are provided
through the first and second rotatable members to receive canisters therein
and through which canisters may pass. In operation, a canister enters one of
the first rotatable member receptacles and contacts and is supported on a
top surface of the first plate, disposed thereunder. As the member rotates,
the canister moves on the first plate until it reaches the first ledge. Once the
receptacle clears the first ledge, the canister exits the receptacle in the first
rotatable member and enters a second receptacle in the second rotatable
member. There the canister contacts and is supported by the second plate.
Continued rotation of the second rotatable member moves the canister on

the second plate to the second ledge, and continued rotation past the ledge
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causes the canister to leave the receptacle of the second rotatable member

at a filling position.

[0007] In another aspect, a container is provided at the filling position

to receive the canister leaving the second rotatable member.

[0008] These and other aspects, features, and benefits of the invention
will be appreciated further with reference to the following detailed
description of the invention and accompanying figures, in which preferred

embodiments are described and illustrated.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0009] Figure 1 is an exploded perspective view of an article dispenser

according to one embodiment.

[0010] Figure 2 is an exploded perspective view of a feeder bowl

assembly according to another embodiment of the invention.

[0011] Figure 3 is an exploded perspective view of a portion of the

feeder bowl assembly of Figure 2.

[0012] Figure 4 is a plan view and cross-sectional views of a portion of

the feeder bowl assembly of Figure 2.

[0013] Figure 5 is a perspective view of a portion of the feeder bowl

assembly of Figure 2.

[0014] Figures 6A-6E are various views of another portion of the feeder

bowl assembly of Figure 2.
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[0015] Figure 7 is a perspective view another portion of the feeder bowl

assembly of Figure 2.

[0016] Figure 8 is an exploded perspective view of another embodiment

of an article dispenser.

[0017] Figure 9 is a top, exploded perspective view of a portion of the

dispenser illustrated in Figure 8.

[0018] Figure 10 is a bottom, exploded perspective view of the portion

of the dispenser illustrated in Figure 9.

[0019] Figures TTA-11D are a top plan view, a top perspective view, a
bottom perspective view, and a cross-section along line A-A in Figure 11A,

respectively, of a component of the dispenser illustrated in Figure 8.

[0020] Figures 12A-12D are a top plan view, a top perspective view, a
bottom perspective view, and a cross-section along line A-A in Figure 12A,

respectively, of a component of the dispenser illustrated in Figure 8.

[0021] Figures 13A and 13B are a top plan view and a cross section
along line A-A in Figure 13A, respectively, of a component of the dispenser

illustrated in Figure 8.

[0022] Figure 14 is a top view, with components removed, of the

dispenser illustrated in Figure 8.
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DETAILED DESCRIPTION OF THE INVENTION

[0023] This disclosure relates generally to dispensing articles in a
controlled and consistent manner. An exemplary embodiment will be
described hereinafter in which the article is a substantially cylindrical
canister containing a sorbent. The invention is not limited to dispensing
sorbent canisters. Those having ordinary skill in the art will understand that
the inventive concepts of this disclosure may be applied across a number of
industries, to dispense any number of differently sized and constituted

articles.

[0024] Figure 1 is an exploded view of a dispensing system 2 according
to an embodiment of the disclosure. As illustrated, the system 2 generally
includes a canister supply 10, a first rotatable member 20, a second
rotatable member 40, a first slide plate 30, a second slide plate 50, and a
drive system 60. These and other features of the disclosure will be described

in detail with reference to the Figure.

[0025] The system 2 may be generally characterized as selectively and
in a controlled manner dispensing articles entering the system via the
canister supply 10 into a container or other item arranged proximate an
outlet of the system. As illustrated, the canister supply 10 includes a conduit
12 terminating at an adapter 14 that connects the conduit to the remainder
of the system 2. The conduit 12 preferably receives canisters from some
source, such as a hopper or the like and is sized to provide the canisters one
after another in a queue to the system. In one embodiment, the conduit is a

tube, such as a polymer tube having an inner diameter larger than an outer
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diameter of the canister, through which the canisters to be dispensed will
pass freely. In the illustrated embodiment, the canisters pass through the
conduit under the influence of gravity. In other embodiments, gravity may be
replaced by, or supplemented with, some external force, such as pressurized

air in the conduit.

[0026] As noted above, the adapter 14 is generally provided to connect
the conduit to the remainder of the system. In some embodiments, the
adapter 14 could be a clamp or other device that holds the terminal end of
the conduit 12. In the illustrated embodiment, the adapter 14 is a sleeve
surrounding the terminal end of the conduit 12 and having a flange 15 with
one or more flat surfaces 15a. The one or more flat surfaces 15a preferably
are formed to cooperate with one or more flat surfaces 77a provided on an
aperture 77 formed in a mounting plate 70, which will be described in more
detail below. The flat surfaces 15a, 77a cooperate as keyed surfaces to
prevent rotation of the conduit. Those having ordinary skill in the art will
understand that the flat surfaces also may be used to promote a preferred
rotational alignment of the conduit 12 relative to the mounting plate 70 (and
thus relative to the remainder of the system). In other embodiments, the
sleeve may have no flat surfaces, such that the input tube 12 may be

oriented at any angle.

[0027] In alternative arrangements, the adapter 14 may not include the
flange 15, in which case, as required, the sleeve may have one or more flat
surfaces. In the illustrated embodiment, the adapter 14 is selectively

removable from the aperture 77 to allow for access to the terminal end of
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the conduit 12, for example for cleaning or changeover to a new supply from
a different conduit. In one embodiment, the adapter 14 has sufficient weight
that it will remain in the aperture 77 during operation without external
manipulation. In other embodiments, for example, such as if compressed air
is used which may be sufficient to separate the conduit 12 from the
mounting plate 70 absent something retaining the adapter 14 in place, some
known external manipulator may be included, such as a set screw,
transverse pin, or a detent. In still other embodiments, the adapter could be

threaded into the retaining aperture.

[0028] Sensors 16a, 16b are illustrated as mounted to the conduit 14 via
sensor mounts 18a, 18b. The sensors 16a, 16b detect whether a canister is
present in the conduit. In the illustrated embodiment, each sensor includes a
beam emitter and a facing beam receiver. Such sensors are conventionally
known and operate to determine whether a canister is present or absent.
Specifically, the sensor senses presence of a canister when the beam receiver
does not receive the beam, i.e., because the part blocks the emitted beam,
and the sensor senses absence of a canister when the receiver receives the
beam, i.e., because nothing is blocking the emitted beam. Other sensors are
also known in the art that will detect presence or absence of a canister; the
disclosure is not limited to the illustration. When the conduit is clear, as is
contemplated in one embodiment, the sensors 16 can detect the canisters
through the conduit 14. In other embodiments, a viewing port or hole may
be provided through the conduit to allow for determination of canister

presence/absence.
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[0029] In the illustrated embodiment, two sensors 16a, 16b are
provided. In a presently contemplated method using the system 2, first
sensor 16a acts to maintain a sufficient queue of canisters, whereas second
sensor 16b confirms that a critical, minimum number of canisters is present
in the system. More specifically, when the first sensor 16a detects absence of
a canister it will signal to an upstream canister dispenser (not shown) that
more canisters are needed in the conduit. Absence of a canister at the
second sensor 16b preferably triggers a shutdown of the system 2, because
no canisters (or more likely only a very small number of canisters) are
available for dispensing. This is particularly useful to ensure that canisters
are dispensed in every container, or because presence of containers is

confirmed elsewhere, e.g., upstream of the conduit.

[0030] In the illustrated embodiment, both the first and second sensors
16a, 16b are movable along the conduit, via the clamps 18a, 18b, to allow a
user to customize the system. Although two sensors 16a, 16b are shown,
more or fewer sensors also may be used. In other embodiments, no sensor
will be provided on the conduit, for example, because a separate
determination is made to confirm that each container does include a

canister.

[0031] The conduit 12 need not be a tube. Any known mechanism or
system that provides the canisters to be dispensed one after another will
suffice. The conduit 12 formed as a flexible tube generally allows for spacing
the source from the remainder of the system, but the source could be

disposed proximate the system.
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[0032] The first rotatable member is a wheel 20 disposed to rotate
about an axis 22. A plurality of first wheel canister receptacles 24 is
provided, each being a hole through the first wheel 20. The illustrated first
wheel 20 also includes one or more viewing apertures 26 and alignment
holes 28. The viewing apertures 26 and alignment holes 28 will be described

below in more detail.

[0033] The receptacles 24 are equally spaced about the axis. In the
embodiment illustrated in Figure 1, nine receptacles are shown, with forty-
degrees between adjacent receptacles. The invention is not limited to nine
receptacles; more or fewer could be provided. Moreover, the receptacles
need not be equally spaced. Each of the receptacles preferably is a
predetermined radial distance from the axis and is sized to allow a properly
oriented canister to pass therethrough. That is, the outer diameter of a
canister to be dispensed is smaller than the inner diameter of each of the
receptacles 24. In other embodiments, the canister may be other than
cylindrical. For these arrangements, the receptacle could be shaped

differently, to accommodate the differently shaped canister.

[0034] The first wheel 20 is disposed such that when rotated, the
receptacles 24 come into cooperative alignment with the outlet of the
conduit. Accordingly, canisters leaving the outlet of the canister supply 10
are received, one at a time, in the receptacles 24. As the first wheel rotates,
each of the receptacles 24 passes under the outlet to receive one of the
canisters. Precautions preferably are taken to ensure that more than one

canister cannot be received in the receptacle 24 at a time. To this end, the
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thickness of the first wheel preferably is less than the height or length of the

canister.

[0035] As noted above, each receptacle 24 preferably is a through hole
through which each canister may pass. A first plate 30 is provided under the
first wheel 20, however, to selectively prevent the canister from falling out
the bottom of the first wheel, via the receptacle 24. The first plate 30
preferably is characterized by a substantially smooth and planar top surface
32. The first plate 30 is disposed under the first wheel 20, opposite the
outlet of the conduit 12. Thus, when a canister enters a receptacle at the
outlet, it does not slide through the first wheel, but instead comes to rest on
the top surface 32 of the first plate 30, thereby being retained in the

receptacle 24.

[0036] The first plate 30 extends in a manner generally corresponding
to a portion of the path of rotation of the receptacles and terminates at a
ledge 36, which is generally an edge of the first plate 20. In operation, as the
wheel continues to move relative to the plate, the plate extends to continue
to be located under the canister such that the canister continues to slide
along the top surface 32 of the first plate 30 until the canister reaches the
ledge 36. Upon passing the ledge 36, the canister passes through the
receptacle 24, i.e., because there is no longer a plate to slide on. While this
drop through the receptacle 24 may be solely gravity-fed, an assisting force
may also be provided, e.g., by introducing pressurized air above receptacle

24.

10
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[0037] As the canister leaves the bottom of the first plate, it preferably
falls into one of a plurality of second canister receptacles 44 formed through
the second rotatable member, which is a second wheel 40 in the illustrated
embodiment. Like the first canister receptacles 24, the second canister
receptacles 44 have an inner diameter that is larger than the outer diameter
of the canister. The second canister receptacles preferably also are sized to
receive only a single canister at a time and correspond in number with the
first canister receptacles. In the illustrated embodiment, the first and second
wheels 20, 40 are aligned such that the first and second canister receptacles
24, 44 are axially aligned. Thus, when a canister exits the first canister
receptacle, the canister enters directly the second canister receptacle,
through the top of the second wheel. To facilitate a smooth transition from a
first canister receptacle to a second canister receptacle, the second canister
receptacles may have a slightly larger diameter than the first canister
receptacles. Alternatively, or in addition, the distance between the first wheel
20 and the second wheel 40 is less than the height of the canister. The
canister is less likely to become jammed when one or more of these

precautions are taken.

[0038] The second wheel preferably also includes at least one viewing
aperture 46, axially aligned with the viewing aperture 26 of the first wheel

20.

[0039] The second plate 50 is disposed below the second wheel 40.
Like the first plate 30, the second plate 50 has a substantially smooth,

planar top surface 52. The second plate 50 is arranged such that a portion of

11
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the top surface 52 is opposite (relative to the second wheel 40) the first
ledge 36 and the second ledge extends a predetermined distance therefrom
in the direction of rotation of the second wheel 50, terminating at a second
ledge 56. Accordingly, a canister that enters into one of the second canister
receptacles 44 after clearing the first ledge 36 sits on the top surface 52
while disposed in the receptacle 44. Because the first and second wheels 20,
40 rotate relative to the first and second plates 30, 50, the canister in the
second container receptacle will remain there until it clears the second ledge
56, at which time the canister will exit the second wheel, e.g., under the
influence of gravity. Pressurized air or some other outside force may be used

in addition to gravity to aid in the canister’s movement.

[0040] A container is provided at a filling position, proximate and
below the second ledge 56, to receive a canister as it falls from one of the
second canister receptacles 44. The container may be placed in the filling
position in any conventional manner. In one embodiment, a conveyor, such
as a belt or feed screw, provides a plurality of containers one after another at
the filling position. The containers could alternatively be placed manually at

the filling position.

[0041] As described above, a canister is provided from a canister
supply to a filling position. A preferred process includes providing the
containers, seriatim, to the first wheel as the wheel rotates at a constant
velocity, for one-by-one reception in first canister receptacles formed as
holes through the first wheel. Once received in a first canister receptacle, the

canister rides along a top surface of a first plate provided below the first

12
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wheel. Continued rotation of the first wheel moves the retained canister
along the first plate until it reaches a first ledge, which is a termination of
the first plate. Under the force of gravity and/or an external force, such as a
jet of air, the canister falls out of the first canister receptacle and into a
second canister receptacle formed through a co-axial second wheel. The
canister remains in the second canister receptacles, because a second plate
is disposed under the second wheel at the position at which the canister
drops into the second wheel. The second plate is similar to the first plate in
that it has a smooth top surface and continued rotation of the second wheel
causes the canister to move along the second plate. The second plate
terminates at a second ledge, and as the second canister receptacle
containing the canister clears the second ledge, the canister drops, under

the force of gravity, out of the second wheel.

[0042] The first and second wheels 20, 40 are driven to rotate about an
axis. Figure 1 shows one example of a drive system 60 that will rotate the
wheels 20, 40 in the manner described above. The drive system generally
includes a servo motor 62 communicating with a driving pulley 65a. A belt
64 is driven by the driving pulley 65a to turn a driven pulley 65b arranged
coaxially with the first wheel 20 and the second wheel 40. More specifically,
the driven pulley 65b drives a first wheel shaft 66a that is keyed or otherwise
joined to one or both of the first and second wheels. In the illustrated
embodiment, a screw, such as a thumbscrew 66b also is provided, to thread
into the first wheel shaft 66a and retain the first and second wheels 20, 40
together. The first and second wheels 20, 40, and first wheel shaft 66a and

the screw 66b preferably cooperate such that the first and second wheels

13
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rotate together about their co-axial axes. Other members also may be
provided to maintain registration of the first and second wheels 20, 40. For
example, the first wheel is provided with alignment holes 28 that receive
pins 69 extending from a key plate 68. The key plate 68 preferably is fixed
to the second wheel 40. The pins 69 also preferably extend into through the
first wheel 20 and into a hub on the shaft 66. In one embodiment, the key
plate 68 may be threaded onto the screw 66b. Screws or the like may also be

provided to fix the first wheel 20 relative to the second wheel 40.

[0043] The illustrated drive system 60 may include additional
components. For example, a gear box 63 also is illustrated, between the
motor 62 and the driving pulley 65a, to regulate the pulley. Instead of a belt
and pulleys, other mechanical transfer mechanisms, such as a chain drive,
may be used to drive the first and second wheels 20, 40. As is conventional,
the servomotor has an output shaft rotating about a driving axis. In still
other embodiments, the driving axis of the servo motor may be coaxial with
the first and second wheel axes 22, 42, in which case no belt and pulley or

equivalent system would be necessary.

[0044] Proper orientation of the components of the system preferably is
provided by appropriate mountings and spacers. As illustrated in Figure 1, a
mounting plate 70 is provided upon which a support arm 72 is disposed.
The support arm 72 is configured to mount the pulleys 65a, 65b, the first
wheel shaft 66a, and the servomotor 62. A motor mount plate 73 also may
be provided between the servos motor 62 and the mounting plate 70. A

plurality of apertures also is formed though the mounting plate 70. The

14



WO 2013/181106 PCT/US2013/042707

apertures include arcuate slots 75 and sensor mounting apertures 76, which
will be described in more detail below. The canister supply aperture 77 also
is formed through the support arm 72. Although not shown the supply
aperture 77 extends through the mounting plate, too. The canister supply
aperture 77 may have a varied cross-section. For instance, as described
above, a portion of the aperture 77 may be keyed to hold the adapter 14 in
one position. Moreover, a bottom of the aperture 77 may be smaller than the
top. For example, the portion of the aperture 77 that receives the adapter
may be a bore, such that the size of the aperture 77 at the bottom, i.e., at
the mounting plate 70 is sized only to allow a canister to pass therethrough.
In the preferred embodiment, the aperture 77 is formed by a first hole
through the mounting arm and a second, coaxial hole through the mounting
plate. Thus, the adapter will rest on the top of the mounting plate 70 when
inserted into the aperture 77, but canisters will pass through the mounting
plate. The first canister receptacles 24 of the first wheel 20 are selectively
alignable with the aperture 77, such that the bottom-most canister in the

aperture will fall into an aligned empty first receptacle.

[0045] First plate spacers 34 are attached to the first plate 30 and the
mounting plate 70 to fix the position of the first plate in the vertical
direction. Second plate spacers 54 are similarly provided to fix the second
plate 50 relative to the mounting plate 70. As illustrated, the top of each of
the second plate spacers 54 is attached to a slide clamp 74. The slide clamps
74 are disposed in the arcuate slots 75. The slide clamps 74 are movable in
the arcuate slots to adjust the position of the second plate 50. This

arrangement allows for adjustability, especially of the second ledge 56, for
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example, to ensure that canisters drop at the appropriate position. Although
not illustrated, the first plate could also be mounted with clamps and slots,

although the position of the first plate is generally less critical.

[0046] The system 2 also includes controls to ensure proper operation
of the system. For example, a first sensor pair 83a, 83b is provided
proximate the filling position to confirm that a canister has dropped from
the second wheel 40. A second sensor pair 84a, 84b is provided for
alignment purposes. Specifically, these sensors are aligned vertically to pass
a beam through the viewing apertures 26, 46 in the first and second wheels
20, 40. As the wheels turn, the sensors will detect each time an aperture
passes. Brackets 86, 88 also are provided, as necessary, to mount the

Sensors.

[0047] The sensor pairs 83a, 83b, 84a, 84b preferably cooperate with
the canister supply sensors 16 to ensure proper functioning of the system.
As described above, the canister supply sensors ensure that a queue of
canisters is available for dispensing. In a preferred embodiment, the first and
second wheels rotate at a constant speed to provide uninterrupted
dispensing. In another embodiment, the first sensor pair 83a, 83b will
preferably repeatedly sense canister dispensing at a predictable rate
consistent with the speed of the wheels. The second sensor pair 84a, 84b
preferably is used only for alignment purposes at setup, i.e., to “zero” or
home the system with a proper dispense position. As a backup to correlating
sensed canisters with timing of the wheels, the first sensor pair 83a, 83b and

the second sensor pair 84a, 84b may also cooperate. More specifically, the
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viewing apertures 26, 46 in each wheel correspond in number and position
to each dispense position. Accordingly, every dispense position should
correspond with a determined, sensed dropped canister. Absent both
happening, the system may be stopped automatically. In other
embodiments, the wheels will continue to rotate even if no drop was sensed
and either the container with no canister therein will be removed from the
line or the container will wait until a canister is dispensed. The controls may
or may not use each viewing aperture to determine the drop. Controls (not
shown) may also be provided to confirm that a container is present at the

filling position.

[0048] As noted above, the system is preferably allowed to operate with
the wheels continuously rotating. The inventors have found that the rate of
dispense is limited only by the speed at which the containers can be
presented at the filling position. Containers are generally presented linearly
under the wheels 20, 40 and are moving in a direction that is substantially
the same as the tangential movement of the receptacle 46 at the dispense
position. Because of its continuous operation, the system has been found to
dispense canisters at speeds previously unattained by conventional
machines. Specifically, the inventors have achieved repeated and accurate

dispensing at speeds exceeding 300 parts/minute.

[0049] The apparatus described above is also highly customizable for
dispensing of differently sized canisters. In particular, the first and second
wheels may be changed out for wheels with larger or smaller and/or

differently shaped receptacles. Shorter or longer spaces for the plates also
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may be provided, if the wheels are required to have different thicknesses.
Moreover, and as described above, the plates may be adjustable via the

arcuate slots 75.

[0050] Although the invention has been described with particular
reference to the Figure 1, other modifications also are contemplated. For
example, although the illustrated embodiment contemplates making the first
and second wheels 20, 40 as separate components because of the ease of
manufacturing and construction. However, those having ordinary skill in the
art will also understand that the first and second wheel may be formed as a
single wheel having a circumferential cutout providing clearance for the first
plate. Other modifications also will be understood by those having ordinary

skill in the art, once educated by this disclosure.

[0051] The apparatus just described may be modified in many ways. For
example, it may be desirable to drop more than one canister into each
container. To accommodate this requirement, the wheels 20, 40 and thus

the wheel receptacles 26, 46 are sized such that the desired number of
articles fills the vertical space. The multiple articles will then be moved
through the wheels, together, in the same manner just described for a single
article. Alternatively, if multiple canisters are desired in a single container
and the receptacle 26, 46, are sized only to retain a single article, the
container may dwell at the dispense position until the desired number of

articles have been dispensed into the container.

[0052] Another embodiment of the invention is illustrated in Figures 8-

14. These Figures show a dispensing system 202 similar to that of
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dispensing system 2 in Figure 1, but it includes a top wheel 220 and a
middle wheel 240 in place of the top wheel 20 in the embodiment of Figure
1. More specifically, the top wheel 220 and the middle wheel 240 are fixed
relative to each other (for example using screw 296) to act in the same
manner as the top wheel 20 in the embodiment of Figure 1. In addition, a
cam plate 290 (see Figures 9 and 10) is provided above the top wheel 220.
The remaining features of Figures 8-14 are substantially identical to those of
Figure 1. Because they were described above in detail, they are not described

herein again, and they have not been labeled in Figures 8-14.

[0053] Figures TTA-11D show the top wheel 220 in detail. It includes a
plurality of receptacles 224 spaced about its axis 222. The receptacles 224
(together with receptacles 244 of the middle wheel 240, described below)
cooperate to function in the same manner as the receptacles 24 in Figure 1,
described above. The top wheel 220 also includes a plurality of pockets 226,
formed as indentations in the top face. The pockets 226 are substantially
triangular in shape and correspond in number to the receptacles 224. A
pivot receptacle 228 also is provided in each pocket 226, as an aperture

through the top wheel 220.

[0054] Figures 12A-12D illustrate the middle wheel 240. It includes a
plurality of receptacles 244 spaced about its axis 242, which are
substantially identical in size and shape to the receptacles 224 of the top
wheel 220. The middle wheel 240 is adapted to be fixed coaxially to the top
wheel 220, such that the receptacles 244 align with the receptacles 224 of

the top wheel 220. The middle wheel 240 also includes a plurality of pockets
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246 formed as indentations in the top surface. The pockets 246 correspond
in number with the receptacles 244. The pockets 246 are substantially
triangular in shape, and each opens into an associated receptacle 244, as
illustrated. A pivot receptacle 248 also is formed in each of the pockets 246,

aligning with the pivot receptacles 228 in the top wheel 220.

[0055] A plurality of pivots 270 is provided to cooperate with the
pockets 226, 246. More specifically, each of the pivots 270 includes a
generally elongate body 272. A bearing 274 is disposed on a pin 276 fixed
to and protruding above a first end of the pivot 270. Each of the pivots 270
also includes a downward protrusion 280, depending downwardly from an
opposite end of the elongate body 272. When assembled, the downward
protrusion is inserted from above into the pivot receptacle 228 in the top
plate 220. The elongate body sits in the pocket 226 of the top plate 220,
with the bearing 274 extending above the top face of the top plate 220. Each
of the pivots also includes a pivot arm 282, coupled to the downward
protrusion 280, disposed below the top plate. More specifically, the pivot
arm 282 is coupled to the downward protrusion and is disposed in the
pocket 246 in the middle wheel 240. In the illustrated embodiment, the pivot
arm 282 includes a slot 283 that keys the pivot arm 282 to a complimentary
feature on the downward protrusion 278. Also illustrated is a bolt 284 that
retains a bearing 286 to the bottom of the downward protrusion 278. When
the top and middle wheels 220, 240 and the pivots 270 are assembled, the
head of the bolt 284 and the bearing 286 are disposed in the pivot

receptacle 248 of the middle wheel 240.
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[0056] As should be appreciated, with the arrangement just described,
the elongate body 272 pivots in the pocket 226 in the top wheel 220,
causing the pivot arm 282 to pivot in the pocket 246 in the middle wheel
240. This pivoting of the pivot arm 282 causes a finger 288 of the pivot arm
282 to selectively move between a clamping position over the receptacle 244
and a normal position outside the footprint of the receptacle 244. In the
clamping position, the finger 288 contacts a canister contained in the
receptacle 244 to hold it against the trailing radius (in the direction of
rotation) of the receptacle 244. In the normal position, the finger 288 is out

of the footprint of the receptacle 244.

[0057] As noted above, the illustrated system also includes a cam plate
290, which has a cam path 292, as illustrated in detail in Figure 13. The cam
plate 290 is arranged relative the top wheel 220 such that the bearing 274 of
each of the pivots 270 is captured in the cam path 292. As the wheels 220,
240 rotate, the bearings 274 move in the cam path 292, causing the
elongate body 270 to pivot. This pivoting also pivots the cam arm 282, and
thus the cam finger 288, between the normal position and the clamping

position.

[0058] The system 202 operates in substantially the same manner as
the system 2 described with respect to Figure 1, except with the top and
middle wheels 220, 240 (with associated pivots 270) acting as the top wheel
20. Specifically, canisters enter the aligned receptacles 224, 244 of the top
and middle wheels 220, 240 as the wheels rotate, together, at a constant

velocity. Once received in a receptacle, the canister rides along a top surface
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of a first plate provided below the middle wheel. Continued rotation of the
wheels moves the retained canister along the first plate until it reaches a
first ledge, which is a termination of the first plate. Under the force of
gravity and/or an external force, such as a jet of air, the canister falls out of
the first canister receptacle and into a second canister receptacle formed
through the coaxial second wheel. The canister remains in the second
canister receptacles, because a second plate is disposed under the second
wheel at the position at which the canister drops into the second wheel. The
second plate is similar to the first plate in that it has a smooth top surface
and continued rotation of the second wheel causes the canister to move
along the second plate. The second plate terminates at a second ledge, and
as the second canister receptacle containing the canister clears the second
ledge, the canister drops, under the force of gravity, out of the second

wheel.

[0059] Unlike in the embodiment described above with respect to
Figure 1, however, the pivots 270 are provided to retain the canisters in a
fixed position in the receptacles 224, 244. Movement of the pivots is
illustrated in Figure 14. In that figure, the top wheel has been removed and
the cam plate 290 is shown as transparent. An outline representing the cam
path 292 is also provided. In Figure 14, the wheels move counter clockwise.
A canister enters the top plate at the uppermost, or 12 o’clock position. In
that position, the pivot arm 282 is in the normal position, so as to not
obstruct entry of the canister into the receptacle. Continued rotation in the
counterclockwise direction causes the pivot arm 282 to pivot into the

clamping position. Although the canister is not illustrated in Figure 14, the
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canister’s movement in the receptacle is limited when the arm 282 moves to
the clamping position, as it is retained between the finger 288 of the pivot
arm 282 and the trailing radius of the receptacle. The canister will remain in
this clamped position until it clears the first plate, and drops into a
receptacle in the lower wheel. At some point after the canister leaves the
receptacles 224, 244, but before another canister is received, the cam path
forces the pivot arm 282 back into the normal position. In Figure 14, this
return happens just prior to the position at which another canister is
received, i.e., the 12 o’clock position, but it could just as easily be prior to

that.

[0060] According to the embodiment just described, the cam arm is
position between the top and middle wheels, such that it contacts the
canister at about a middle thereof. The Figures provide some suggested
dimensions for various embodiments of the invention, but the invention is
not limited to these dimensions. Those having ordinary skill in the art will
appreciate that the dimensions and layout may change, depending upon the
application. Moreover, many of the modifications discussed above with
respect to Figure 1 are equally applicable to this embodiment, as will be

appreciated by those having ordinary skill in the art.

[0061] As noted above, the article supply providing articles to the
conduit may take any form. Figures 2-7 show a feeder bowl assembly 100,
which may be such a supply. The feeder bowl assembly 100 acts like a
hopper to receive a relatively large quantity of sorbent canisters and orient

the canisters for transport via the conduit. Thus, the feeder bowl assembly
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100 is connected to an inlet of the conduit 12. Although the feeder bowl
assembly 100 will be described herein as being related to the canister
dispenser described above, it is not limited to this use. The feeder bowl
assembly 100 may be used in any number of articles in which it is desirable
to orient and provide like articles at an outlet of the feeder bowl assembly

100.

[0062] As shown in the Figure 2, the feeder bowl assembly 100
generally includes a feeder bowl 110, a lid 160, a filter 170, and a base 190.

Those components will be discussed below in more detail.

[0063] Figure 3 is an exploded view of the feeder bowl 110. The feeder
bowl 110 generally includes a cylindrical sidewall 112, a rim 114 and a base
120. The rim 114 preferably is fixed to a top of the cylindrical sidewall 112
using rim support posts 116, 118. The rim support posts 116, 118
preferably are fixed to the outside of the sidewall and certain of the rim
support posts 118 are adapted to mount sensors 119, the function of which

will be described in more detail below.

[0064] The sidewall 112 is preferably made of a material such as sheet
metal, and is formed into the cylindrical shape. The rim may be any suitable
material, including but not limited to polymeric materials and metals. The
rim support posts 116, 118 may be fixed to the sidewall 112 using any

conventional means, including but not limited to fasteners and welding.

[0065] The base 120 of the feeder bowl assembly is illustrated in

Figures 3 and 4. The base 120 is sufficiently rigid to support the sidewall
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112 and rim 114. In the illustrated embodiment, the base 120 has a groove
122 formed in its top surface 121 approximating the shape of the lower
edge of the sidewall 112. When assembled, the sidewall 112 is contained in
the groove 122 and fasteners are used to fix the sidewall relative to the base
120. In the illustrations, screws are passed through the base 120 from below
the base 120 to thread into the rim support posts 116, 118. As illustrated,
the groove 112 need not contain the entire circumference of the sidewall
112. For example, there is no groove proximate an outlet cutout 124. And,
for about 90-degrees clockwise from the outlet cutout 124, the groove 122
only includes the outer edge, and thus is really only a lip or wall, instead of a
groove. Other variations on the groove 122 will be appreciated by those
having ordinary skill in the art. Moreover, the groove 122 may not be

necessary at all in some embodiments.

[0066] The base 120 also includes a central cutout 125, and
substantially concentric inner and outer tracks 126, 128. The tracks 126,
128 have a width that is slightly larger than the outside diameter of a
canister to be handled by the feeder bowl assembly 100, such that canisters
will be contained in each track but can slide freely along the tracks 126, 128.
The outer track 128 has an outer track origin 128a and proceeds generally
clockwise to the outlet cutout 124. The outer track 128 is arranged just
inside the groove 122 and is formed as relatively constant depth relative to a
top of the base 120. However, the depth of the outer track 128 increases at
a ramp transition position 128c to form a ramp 128b terminating at the

outlet cutout 124.
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[0067] The inner track 126 is disposed radially inside the outer track
128. It commences at an outer track origin 126a, and terminates at an inner
track termination 126b. Like the outer track 128, the inner track 126 has a
substantially constant depth, except that at a ramp transition position 126c,
the depth decreases to form a ramp 126d that ascends to the ramp

termination 126b, which is at the top surface 121 of the base 120.

[0068] The inner and outer tracks 126, 128 may have the same depth,
diverging only at the ramps 126d, 128b, or the depths could be different
along the length of the tracks. In some embodiments, the inner and outer
tracks 126, 128 may have the same width, i.e., to retain the outer diameter
of the canister to be conveyed, while allowing the canister to slide in the
track. In the illustrated embodiment, the widths of the tracks 126, 128 are
substantially the same except for at a lead in portion 130 of the inner track
126. The lead in portion 130 has a wider width than the remainder of the
track 126, but has a series of ramped protrusions 132 along an outer edge
1260 of the track 126. The protrusions act as cam surfaces to guide
canisters in the track toward an inner edge 126i of the track 126. Although

three protrusions are shown, more or fewer may be provided.

[0069] A diverter 134 is situated proximate the inner track termination
126b. In the illustrated embodiment, the diverter is a length of spring steel
anchored proximate the inner edge 126i of the inner track 126 and angled
across the inner track termination 126b. In operation, canisters in the bowl
are captured in the inner track 126 and proceed to move clockwise therein.

As the canisters approach the inner track termination 126b, they contact the
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diverter 134, which forces the canisters radially outwardly. The diverter 134
guides the canisters past the inner track origin 126a and the outlet cutout
124 and into the outer track 128. Canisters continue travel contained in the
outer track 128 until they reach the outlet cutout 124, where they exit the

feeder bowl.

[0070] Through the outlet cutout 124, the canisters preferably proceed
to the conduit for conveyance to a downstream apparatus, such as the filling
system described above. In the illustrated embodiment, an outlet guide 136
is provided. The guide 136 has a curved channel 138 through which the
canisters will pass to the conduit. A guide cover 140 also is provided over
the curved channel 138 to maintain canisters in the guide 136. The guide
cover 140 preferably is selectively removable, to allow access to the channel
138. The guide 136 preferably is fixed to the base 120 proximate the outlet
cutout 124 using conventional fasteners. A guide top 142 also is illustrated,
to be fixed to the top of the guide 136. In the illustrated embodiment, the
guide 136 is generally disposed below the base 120, whereas the guide top

142 extends above the base 120.

[0071] The canisters preferably are substantially cylindrical, and
proceed around the tracks on end, i.e., with their axis in a substantially
vertical orientation. As they proceed into the outlet cutout 124 via the curved
channel 138, they began to cant, with their bottom maintaining contact with
a bottom 138a of the curved channel 138. At the end of the channel, the
canisters have rotated nearly 90-degrees, such that their axis is nearly

horizontal, at which point they align with an opening through which the
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canister leaves the feeder bowl assembly. As illustrated in Figure 2, the
opening is a hole 140 formed in a conduit adapter 144 that is selectively
fixed to the outlet guide 136. The conduit adapter 144 preferably receives
the conduit (not shown) therein. The conduit adapter 144 may be attached to
the outlet guide 136 using any known fastening scheme, although a pin 146,

such as a quick-release detent pin, is shown in Figure 2.

[0072] Canisters proceeding through the hole 140 in the conduit
adapter and into the conduit may be gravity fed or can be aided by an
external force. In the illustrated embodiment, an air port 148 is provided
through the outlet guide 136 to pass air through the end of the channel 138
and into the opening. Constant airflow may be provided through the air port
148 or discrete bursts of air may be provided. As will be understood, air
through the air port 148 will contact the top of the canister to accelerate the

canister through the hole 140, and into the conduit.

[0073] The conduit adapter 144 is illustrated as being removable from
the outlet guide 136, but the two could be a unitary piece. Moreover, the
channel 138 may rotate the canister more or less than is illustrated, without

departing from the spirit and scope of the invention.

[0074] Also illustrated in Figure 3 is a pair of agitator posts 150, which
have protruding agitators 151a, 151b that extend into the bowl through
bowl cutouts 152. The agitators 151a, 151b are positioned such that
canisters spinning in the bowl and tending to stay against the sidewall will
contact the agitators 151a, 151b and be knocked away from the sidewall

112.
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[0075] As noted above, sensors 119 preferably are mounted outside the
sidewall 112 on the rim mounts 118. A pair of sensors 119, e.g., an emitter
and a receiver, passes a beam between each other through sensor holes in
the sidewall. When the beam passes successfully between the sensors 119,
the height of the canisters is deemed too low so canisters are added to the
bowl. When the bean is interrupted, i.e., is not received by the receiver,
filling of the bowl is stopped, as a sufficient number of canisters is deemed

to be in the bowl.

[0076] Filling the bowl may be accomplished through the bowl’s open
top, but, as shown in Figure 5, preferably is accomplished through inlets 162
mounted on the lid 160. The inlets are preferably fixed over openings
formed in the lid 160 and have a vertical opening 161 through which
canisters are inserted into the bowl. An angled top extends from the top of
the vertical opening to the radially inner-most portion of the opening in the
lid 160, although this shape is not necessary. Moreover, although the inlets
162 are shown as being two-pieced, with a main body 162a and attachable
cover 162b, they could be a single piece. The illustrated construction is
merely for ease of manufacture. Flaps (not shown) or the like may be

provided over the vertical openings 161.

[0077] The lid 160 is retained on the rim 114 of the bowl 110 to cover
the open top of the bowl. Any known mechanism(s) may be used to retain
and remove the lid 160. In the illustrated embodiment, the lid 160 also
includes a handle 164. Moreover, notched tabs 166 are provided on edges of

the lid 160. Thumb screws or similar fasteners in the bowl are aligned in the
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notches and will bear on the top surface of the lid to retain the lid in place,
but those screws need not be completely removed from the rim to allow for
sliding removal of the lid from the bowl. A conventional keyed safety switch
168 also is provided, to ensure that the lid 160 is not unsafely removed,
e.d., while the bowl is in operation. The lid may be made from any
conventional materials, and in some embodiments is preferably clear such

that a user can visually inspect an amount of canisters therein.

[0078] The feeder bowl assembly also includes a filter 170, which
rotates in the bowl to move canisters in the tracks 126, 128. The filter is
shown in more detail in Figures 6A-6E and 7. The filter 170 is generally
disc-shaped, has a top surface 170a, a bottom surface 170b, and a
circumferential edge 170c, and rotates about an axis. A plurality of
circumferentially arranged holes 172 are formed through the top surface
170a of the filter 170. A radius 173 is provided on each of the holes. Slots
174, shown best in Figure 6E, are formed in the bottom surface 170b and
extend radially outwardly from the holes 172 to the filter’s circumferential
edge 170c. Sides 174a of the slots 174 are angled relative to the radius of

the filter 170.

[0079] The filter 170 is mounted for rotation in the bowl 110. To this
end, as illustrated in Figure 7, top and bottom hubs 176a, 176b are fixed to
the filter 170. In the illustrated embodiment, a thumb screw 178 is provided
to fix these members together, relative to a shaft of an actuator, which will

be described in more detail below. The top hub 176a preferably has a sloped
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top, and as such is cone-shaped to guide canisters away from the axis and

toward the holes.

[0080] The holes 172 are sized to allow a single canister, oriented with
its axis vertical, to enter and pass therethrough. The radii 173 around the
holes 172 promote entry of the canisters into the hole in this orientation.
The holes 173 are spaced radially from the axis such that they align with the
inner track 126 of the bowl 110. Thus, as a canister enters a hole 173, the
canisters bottom is captured in the inner track while the top of the canister
is still in the hole 173. The inside surface of the hole will thus push the
canister along the inner track as the filter rotates. When the canister reaches
the inner track termination 126b, the canister’s bottom is no longer
constrained by the track. The canister contacts the diverter 134, which
forces the canister radially outward. The slot is sufficiently deep relative to
the bottom surface 170b that it does not impede radially outward movement
of the canister in the slot 174. The sides 174a of the slots will constrain
movement of the canister. Continued rotation of the filter will guide the
canister into the outer track 128. After another rotation, that canister will

exit the assembly, as described above.

[0081] The filter 170 may be disposed to rotate on the base of the
feeder bowl 110 or may be spaced therefrom. A portion of the filter 170 may

be disposed in the central cutout 125.

[0082] As best illustrated in Figure 2, the base 190 of the system
preferably has a substantially flat mounting plate 192 upon which the bowl

110 is disposed. An actuator 194 also is provided, having a shaft 196 for
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receiving the thumb screw 178 to fix the filter 170. In the illustrated
embodiment, the actuator 194 is fixed to the bottom of the flat mounting
plate 192, with the shaft 196 extending through the base plate 192.
Appropriate bearing, spacers and the like, may also be provided, as will be

appreciated by those having ordinary skill in the art.

[0083] While the invention has been described in connection with
several presently preferred embodiments thereof, those skilled in the art will
appreciate that many modifications and changes may be made therein
without departing from the true spirit and scope of the invention, which

accordingly is intended to be defined solely by the appended claims.
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CLAIM OR CLAIMS

1. An apparatus for dispensing an article into a container,
comprising:

a first rotatable member disposed proximate an outlet of a
supply providing, seriatim, a plurality of articles, the first member
being disposed to rotate about an axis and having a plurality of first
article receptacles sized to receive an article formed therethrough, the
plurality of first article receptacles being spaced circumferentially
about the axis and positionable to selectively receive one of the
plurality of articles from the outlet;

a second rotatable member connected to the first rotatable
member to rotate therewith about the axis, the second rotatable
member having a plurality of second article receptacles formed
therethrough and spaced circumferentially about the axis;

a first plate between the first rotatable member and the second
rotatable member, the first plate being disposed on a side of the first
rotatable member opposite the outlet, extending along a direction of
rotation of the first rotatable member, and terminating at a first ledge,
wherein each article, upon entering one of the first article receptacles,
sits on the first plate with continued rotation of the first rotatable
member relative to the first plate causing the article to slide along the
first plate until the article reaches the first ledge, at which time the

article leaves the first article receptacle; and
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a second plate on a side of the second rotatable member
opposite the first plate, the second plate being disposed opposite the
first ledge, extending in the direction of rotation of the second
rotatable member and terminating at a second ledge, wherein each
article leaving the first article receptacle at the first ledge enters one of
the second article receptacles and sits on the second plate, continued
rotation of the second rotatable member causing the article to slide
along the second plate until the article reaches the second ledge, at

which time the article leaves the second article receptacle.

2. The apparatus of claim 1, wherein the first and second rotatable

members are fixed relative to each other.

3. The apparatus of claim 1, further comprising a sensor arranged

proximate the second ledge.

4. The apparatus of claim 3, wherein the sensor senses canisters

leaving the second article receptacles.

5. The apparatus of claim 1 further comprising an alignment
sensor disposed to sense an alignment of at least one of the first and second

rotatable members.

6. The apparatus of claim 1, further comprising a drive system

arranged to rotate at least one of the first and second rotatable members.

7. The apparatus of claim 1, further comprising an article supply.
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8. The apparatus of claim 6, the article supply comprising a
conduit.
9. The apparatus of claim 7, further comprising an adapter

disposed on a distal end of the conduit, the apparatus being configured for
selective removal from a position aligning the conduit with the first rotatable

member.

10. The apparatus of claim 8, further comprising at least one sensor

disposed to sense presence of an article in the conduit.

11. The apparatus of claim 1, wherein at least one of the first plate
and the second plate are movable relative to the first and second rotatable

member.

12. The apparatus of claim 1, wherein the article is a sorbent

canister.

13. An apparatus for dispensing an article into a container,
comprising:

a top rotatable member disposed proximate an outlet of a
supply providing, seriatim, a plurality of articles, the top member
being disposed to rotate about an axis and having a plurality of first
article receptacles sized to receive an article formed therethrough, the
plurality of first article receptacles being spaced circumferentially
about the axis and positionable to selectively receive one of the

plurality of articles from the outlet;
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a middle rotatable member connected to the top member and
having a plurality of second article receptacles formed therethrough and
aligned with the first article receptacles;

a pivot disposed between the top rotatable member and the
middle rotatable member and pivotable between a clamping position in
the footprint of the first and second article receptacles to constrain
motion of the article in the first and second article receptacles and a
normal position outside of the footprint of the first and second article
receptacles;

a bottom rotatable member connected to the first rotatable
member to rotate therewith about the axis, the bottom rotatable
member having a plurality of third article receptacles formed
therethrough and spaced circumferentially about the axis;

a first plate between the middle rotatable member and the
bottom rotatable member, the first plate being disposed on a side of
the middle rotatable member opposite the outlet, extending along a
direction of rotation of the top and middle rotatable members, and
terminating at a first ledge, wherein each article, upon entering one of
the first and second article receptacles, sits on the first plate with
continued rotation of the top and middle rotatable members relative to
the first plate causing the article to slide along the first plate until the
article reaches the first ledge, at which time the article leaves the first
and second article receptacles; and a second plate on a side of the
bottom rotatable member opposite the first plate, the second plate

being disposed opposite the first ledge, extending in the direction of
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rotation of the bottom rotatable member and terminating at a second
ledge, wherein each article leaving the first and second article
receptacles at the first ledge enters one of the third article receptacles
and sits on the second plate, continued rotation of the bottom
rotatable member

causing the article to slide along the second plate until the
article reaches the second ledge, at which time the article leaves the

third article receptacle.

14. The apparatus of claim 13, wherein the top, middle and bottom

rotatable members are fixed relative to each other.

15. The apparatus of claim 13, wherein the article is a sorbent

canister.
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