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METHOD AND APPARATUS FOR TRANSPORTING AND
PROCESSING ON-EDGE TABLETS

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application No. -
60/839,136, filed August 22, 2006, incorporated herein by reference in its entirety.

FIELD OF THE INVENTION
10002} The present invention relates to methods and apparatuses for transporting and

processing tablets, e.g., pharmaéeutical tablets.

BACKGROUND OF THE INVENTION

[0003] Processing of tablets, such as inspecting, marking, and/or laser drilling of
tablets, is known in the art. Inspection units are typically configured to inspect and remove
tablets from a conveyer mechanism that have been improperly processed in a previous
processing operation. Previous processing operations may include marking the tablets with
indicia, coloring the tablets, laser drilling holes in the tablets, and/or coating the tablets.
These processing operations are typically completed upstream from the inspection unit such
that the inspection unit may inspect if these processes have been properly completed.

[0004] For example, a variety of known devices have been developed for applying a
gel coating to pellet-shaped articles. Typically, the pellet—shéped articles, e.g., tablets, are
coated by having one side of the pellet-shaped article coated at a time. Often, due to a
processing error, one or both sides of the pellet-shaped article are not coated at all or one side
of the pellet-shaped article is coated twice. As a result, the pellet-sha};ed article has at least
one side that is not properly coated with gel. It is important for the manufacturer to carefully
inspect the pellet-shaped articles for defects, such as an improperly coated side of the article,
before the pellet-shaped article is distributed to the consumer so as to ensure the quality of the
product and hence protect the safety of the consumer.

[0005] An example of an inspection unit is shown in U.S. Patent No. 5,085,510 (the
*510 patent). The ‘510 patent discloses an inspection unit for detecting laser drilled holes in

tablets. As shown in Fig. 1, individual tablet carriers 6 are provided that transport individual
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tablets 2 in a vertical position past two sets of cameras 12. The cameras 12 are oriented
horizontally and analyze opposing sides of the tablets 2 based on predetermined selection
criteria. The cameras 12 signal a separation means 24 to divert preselected tablets 2. One
significant limitation of the above unit is that only one tablet can be analyzed by a set of
cameras at a time. As a result, more than one set of cameras must be utilized to maximize the
inspection rate. Moreover, each tablet carrier 6 is only capable of transporting one tablet,
which is inspected on both sides thereof. Thus, the '510 patént suffers in that the feed rate is
severely limited because only one row of tablets is fed through the inspection unit.

[0006] Moreover, each tablet carrier 6 is configured to hold a tablet around the rim in
a vertical position. This arrangement does not enable the entire exterior surface of the tablet
to be inspected because at least a portion of the tablet rim and at least a portion of the tablet
belly band is covered by the tablet carrier 6.

[0007] Another example of an inspection unit is disclosed in U.S. Patent Application
Publication No. 2004/0094050 (the '050 publication), incorporated herein by reference in its
entirety. The '050 publication discloses carrier bars provided with one or more article
receiving pockets that hold the article in a horizontal position. A throughhole extends
through each pocket so that the article within each pockets is visible from an upper side of the
carrier bar and an inner side of the carrier bar through the throughhole. This arrangement
allows cameras of the inspection unit to view both sides of the article.

[0008] Each carrier bar is configured to hold an article around the rim in a horizontal
position, which does not enable the entire exterior surface of the tablet to be inspected
because at least a portion of the tablet rim and at least a portion of the tablet belly band is
covered by the carrier bar.

[0009] Thus, there is a need in the art for an improved method and apparatus for

transporting and processing tablets that does not suffer from the above-mentioned drawbacks.

SUMMARY OF THE INVENTION

[0010] One aspect of the invention relates to a method and apparatus for transporting
a plurality of tablets to facilitate processing operations.
[0011] Another aspect of the invention relates to a method and apparatus for roll-

processing on-edge tablets.
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[001 2] Another aspect of the invention relates to a tablet conveying apparatus for
transporting tablets. Each of the tablets includes a first side, a secoﬁd side opposite the first
side, and a belly band that interconnects the first and second sides. The tablet conveying
apparatus includes a conveyer including a plurality of carrier bars to convey a plurality of
tablets along a predetermined conveyer path. Each carrier bar has at least one pocket to
receive and transport a tablet in a vertical orientation along the predetermined conveyer path.
The pocket is configured to allow rotation of the tablet about its central axis that extends
transverse to the ﬁfst and second sides.

[0013] Another aspect of the invention relates to a method for processing a tablet.
The method includes conveying the tablet within a carrier bar along a predetermined path,
rotating the tablet with respect to the carrier bar, and performing a processing opération on the
tablet while the tablet is rotating.

[0014] Another aspect of the invention relates to a carrier bar for a tablet conveying
apparatus that conveys a plurality of tablets along a predetermined conveyer path. Each of the
tablets includes a first side, a second side opposite the first side, and a belly band that
interconnects the first and second sides. The carrier bar includes at least one pocket to
receive a tablet in a vertical orientation. Each pocket is linked with a slot configured to allow
a cam to engage the tablet.

[0015] Yet another aspect of the invention relates to a carrier bar for a tablet
conveying apparétus to convey a plurality of tablets along a predetermined conveyer path,
each of the tablets including a first side, a second side opposite the first side, and a generally
flat, circumferential belly band that interconnects the first and second sides, the carrier bar
comprising at least one pocket to receive one of said tablets in a vertical orientation, each said
pocket including a first portion defining a ramped section having a first generally flat surface
to engage a first circumferential portion of the flat belly band, and a second portion, opposite
the first portion, having a second generally flat surface to engage a second circumferential
portion of the flat belly band.

[0016] Other aspects, features, and advantages of this invention will become apparent
from the following detailed description when taken in conjunction with the accompanying
drawings, which are a part of this disclosure and which illustrate, by way of example,

principles of this invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] ‘The accompanying drawings facilitate an understanding of the various
embodiments of this invention. In such drawings:

[0018) Fig. 1 is a partial cross-sectional view of an apparatus for transporting a
plurality of tablets according to an embociiment of the present invention;

[0019] Fig. 2 is a partial cross-sectional view of the apparatus shown in Fig. 1
illustrating a tablet seated within the pocket of a carrier bar;

[0020] Fig. 3 is a partial cross-sectionél view of the apparatus shown in Fig. 1
illustrating a tablet lifted from the pocket of a carrier bar;

[0021] Fig. 4 is a top view of a carrier bar including staggered pockets according to an
embodiment of the present invention;

. {0022] Fig. 5 is a side view of the carrier bar shown in Fig. 4 illustrating tablets seated
within respective pockets of the carrier bar;

[0023] | Fig. 6 is a top view of a sample carrier bar showing a plurality of pockets
according to embodiments of the present invention;

[0024] Fig. 7 is a front view of the carrier bar of Fig. 6; and

[0025] Fig. 8 is a cross sectional view along line 8-8 in Fig. 6.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0026] The following detailed description is described in relation to several
embociiments or samples of the present invention. It should be noted that one or more
components/features of one embodiment can be combined with one or more
components/features of another embodiment to thereby result in even further embodiments.
Moreover, each single component or feature of any given embodiment alone may constitute
even further embodiments.

[0027) Figs. 1-3 illustrate an apparatus 10 for transporting and processing a plurality
of tablets 12 according to an embodiment of the present invention. The apparatus 10 is
configured to transport the plurality of tablets 12 in a manner that enables the entire exterior
surface of each tablet 12 to be p_rocessed. Specifically, the apparatus 10 is configured to lift
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and rotate €ach tablet 12 with respect to its carrier bar pocket so that the entire exterior
surface of each tablet 12 will be viewable or exposed for processing operations such as
inspecting, marking, and/or laser drilling.

[0028] In the illustrated embodiment, the apparatus 10 is configured to transport
tablets 12, e.g., pharmaceutical tablets. As best shown in Figs. 2 and 3, each tablet 12
includes a first side 14, a second side 16 opposite the first side 14, and a belly band 18 that
interconnects the first and second sides 14, 16. Each tablet 12 preferably does not have any
sharp edges. The first and second sides 14, 16 may have a convex configuration, and the
width of the belly band 18 may vary.

[0029] As best shown in Figs. 1 and 2, the apparatus 10 includes a conveyer 20
including a plurality of carrier bars 22 structured to transport or convey a plurality of tablets
12 along a predetermined conveyer path CP. The conveyer 20 may be ramp-type conveyer
including incline, horizontal, and decline portions as disclosed in U.S. Patent No. 5,655,453,
which is incorporated by reference in its entirety. The conveyer path CP represents the
direction of travel 'of the carrier bars 22. Each of the carrier bars 22 is provided with one or
more tablet receiving pockets 24. Each pocket 24 is linked with a respective slot 26 that
extends through the carrier bar 22.

[0030] - Specifically, each pocket 24 includes opposing side walls 28, 30 and a
contoured bottom wall 32 that define a space in which an individual tablet 12 is to be
received, e.g., crescent-shaped. The slot 26 extends trans.versely through the bottom wall 32
into the pocket 24. The bottom wall 32is suitably contoured so as to conform to the circular
profile of the tablet 12. Thus, the bottom wall 32 holds the tablet 12 on-edge or around a
portion of the belly band 18 in a vertical position, as shown in Figs. 1-3. The side walls 28,
30 help to maintain the tablet 12 in the vertical position.

[0031} As shown in Fig. 2, the pockets 24 of the carrier bars 22 operate to receive and
entrain tablets 12 from a tablet dispenser 40, e.g., feed hopper, and move the tablets 12 along
the conveyer path. The tablet dispenser 40 may be provided along an incline portion of the
conveyer 20 as disclosed in U.S. Patent No. 5,655,453. In the illustrated embodiment, the
dispenser 40 may be configured to receive a supply of tablets 12 and deliver individual tablets

12 into respective pockets 24 of carrier bars 22. That is, the dispenser 40 may be structured to
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feed individual tablets 12 on-edge into a respective pocket 24 of a carrier bar 22. However,
other feeding arrangements are possible.

[0032] As best shown in Fig. 2, when a tablet 12 is seated within its respective pocket
24, the central axis AX of the tablet 12 is positioned below the upper exterior surface 34' of
the carrier bar 22. This arrangement securely maintains each tablet 12 within its respective
pocket 24 as it is transported along the predetermined conveyer path CP. However, this
arrangement also prevents at least a portion of the tablet 12 (e.g., the center of the tablet 12)
from being viewable or exposed for processing operations. In order to view or expose the
entire exterior surface of each tablet 12, i.e., including the entirety of the first and second
sides 14, 16 and the belly band 18, the carrier bars 22 are conveyed past a tablet presenting
assembly 45 that is configured to lift and rotate each tablet 12 with respect to its carrier bar
pocket 24,

[0033] In the i][]ustrated embodiment, the tablet presenting assembly 45 includes a
stationary cam track 50. The cam track 50 is provided along the conveyer path adjacent a
processing station. The cam track 50 has a predetermined length and a contoured exteriof
surface 52 that is adapted to engage a tablet 12. This arrangement of the exterior surface 52
varies the height of the cam track 50 along its length, which varies the presented height of the
tablet 12 in use. In addition, as shown in Figs. 2 and 3, the cam track 50 has a thickness that
is sufficiently less than the width of the carrier bar slot 26 so that the cam track 50 can extend
through the slot 26 and into the carrier bar pocket 24 in use.

[0034] The cam track 50 is fixedly mounted to the apparatus 10 and aligned with a
respective slot 26 in the carrier bar 22. When a carrier bar 22 with multiple pockets 24 is
provided, multiple cam tracks 50 will be fixedly mounted to the apparatus 10 and aligned
with respective slots 26 associated with the multiple pockets 24. As the carrier bar 22 passes
by the one or more cam tracks 50, the one or more cam tracks 50 will extend through
respective slots 26 of the carrier bar 22, into respective pockets 24, and into engagement with
the tablet 12 seated within the respective pocket 24.

[0035] The contour of the cam track 50 determines the depth at which the cam track
50 extends. into the carrier bar pocket 24, and hence the height at which the tablet 12 is lifted
from its carrier bar pocket 24. As illustrated, the front portion of the cam track 50 gradually
slopes upwardly to provide a raise or lift section 60 that is adapted to lift the tablet 12 from
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the pocket 24 into an elevated position with respect to the carrier bar 24. The intermediate.
portion of the cam track 50 is generally flat to provide a dwell section 62 that is adapted to
maintain the elevated position of the tablet 12 with respect to the carrier bar 24. The rear
portion of the cam track 50 gradually slopes downwardly to provide a fall or drop section 64
that is adapted to return the tablet 12 to its seated position within the carrier bar 24. However,
-other cam track arrangements are possible to v;dry the presented height of the tablet 12.
[0036] Fig. 1 illustrates the successive movement of a tablet 12 as a carrier bar 22
passes over a cam track 50. Specifically, Fig. 1 illustrates twelve positions (represented as P1
through P12) that the tablet 12 will assume as a carrier bar 22 passes over the cam track 50.
[0037] As the carrier bar 12 reaches the raise section 60 of the cam track 50, the cam
track 50 will extend through the slot 26 but will not extend into the pocket 24 and engage the
tablet 12. Thus, the tablet 12 maintains its seated position within the pocket 24 at P1.

[0038) Continued movement of the carrier bar 12 along the conveyer path allows the
cam track 50 to extend further through the slot 26. P2 shows the position of the tablet 12 as
the cam track 50 initially engages the tablet 12. i

[0039] At P3, the cam track 50 extends into the pocket 24 to lift the tablet 12 from the
pocket 24 into an elevated position. The height at which the tablet 12 is lifted at P3 can be
determined by the difference between the solid axis (which represents the axis of the tablet 12
in its elevated position) and the dashed axis (which represents the axis of the tablet 12 when
seated within the pocket 24). As iilustrated, P3 is the initial elevated position of the tablet 12
and the axis of the tablet 12 remains below the upper exterior surface 34 of the carrier bar 22.
[0040] The engagement between the cam track 50 and tablet 12 also causes rotation of
the tablet 12 about its axis with respect to the carrier bar 22. Specifically, friction between
the exterior surface 52 of the stationary cam track 50 and the belly band 18 of the moving
tablet 12 causes rotational movement of the tablet about its axis as illustrated in Figs. 1 and 3.
To this end, the end surface of the can track can be coated or otherwise provided with an
enhanced frictional layer, e.g., rubber. The rotational movement of the tablet 12, in
conjunction with its elevating position, will allow exposure of the entire‘tablet 12 including
all of the first and second sides 14, 16 and the belly band 18.

[0041] From P4 to PS5, the raise section 60 of the cam track 50 continues to lift the
tablet 12 from the pocket 24 until the axis of the tablet 12 is above the upper exterior surface
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34 of the carrier bar 22. Thus, by P5, at least 50% of the tablet 12 is lifted above the exterior
surface 34.

[0042] The dwell section 62 of the cam track 50 maintains the elevated position of the
tablet 12 with respect to the carrier bar 22. This allows the axis of the tablet 12 to be
maintained above the upper exterior surface 34 of the carrier bar 22 from P6 to P9 (e.g., see
Fig. 3). Moreover, the tablet 12 continues to rotate relative to the carrier bar 22.

[0043] Because of its elevated position with respect to the carrier bar 22 from about
P4 to P9, at least half of the tablet 12 is visible on both sides. As the tablet 12 is rotated, the
remaining half of the tablet 12 will become visible so that the entire exterior surface of the
tablet 12 will be visible as the tablet 12 is moved past the cam track 50.

[0044] At P10, the carrier bar 12 reaches the drop section 64 of the cam track 50,
which initiates the return of the tablet 12 to its seated position within the carrier bar 24. From
P10 to P11, the downward slope of the cam track 50 lowers the tablet 12 towards its seated
posit.io.n within the pocket 24. At P12, the tablet 12 reaches its seated position within the
pocket 24 and the cam track 50 begins to disengage from the. tablet 12 as the tablet 12
continues to travel along the conveyer path CP. |

[0045] The elevated position and rotating movement of the tablet 12 as it passes by
the cam track 50 allows the entire exterior surface of the tablet 12 to be viewable or exposed
for processing operations.

[0046] In an alternative, the tablet presenting assembly 45 may take the form of a
rotating belt, drum or plurality of rollers having an outer surface that frictionally contacts and
positively rotates one or preferably a plurality of tablets. The belt or drum (or rollers) can be
positioned either above and/or below the carrier bars 22. Each drum or belt can contact and
spin a plurality of tablets (in different rows), or there can be one-to-one correspondence
between each roller/drum and each row of tablets. The belt or drum (or rollers) can be rotated
together with the carrier bars (in either the same or oppoéite directions, depending on the
desired spin direction), or the carrier bars can be held stationary during a dwell time (e.g., a
second or fraction thereof) while the belt or drum spins the tablets,

[0047] As shown in Fig. 3, the processing station may include one or more carheras
provided along a viewing section V adja‘cent the cam track 50 so that one or more surfaces of

the tablet 12 may be inspected by the cameras. In the illustrated embodiment, the viewing
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section V extends from about P4 to P9 wherein the axis of the tablet 12 is lifted above the
upper exterior surface 34 of the carrier bar 22.
[0048] For example, a side camera 70 may be positioned on one or both sides of the
tablet 12 so that one or both sides 14, 16 of the tablet 12 may be inspected. Also, a top
camera 72..may be provided to inspect the belly band 18 of the tablet 12. However, the side
cameras 70 may be.configured and arranged for viewing the belly band 18 along with the
sides 14, 16 of the tablet 12. '
[0049] When the tablet 12 is in its elevated position from about P4 to P9, at least 50%
of the tablet 12 is above the upper exterior surface 34 of the carrier bar 22. This allows the
cameras to inspect at least 50% of the exterior surface of the tablet 12, including half the first
and second sides 14, 16 and half the belly band 18. However, depending on the cameras
position and viewing angle, the tablet 12 may be lifted less than 50% from the carrier bar
pocket 24 and still enable viewing of at least half the tablet 12. Also, the tablet 12 may be
“lifted less than 50% fr.om the carrier bar pocket 24 if the center of the tablet sides 14,16 do
not need to be viewed or if the pocket size is large enough so that the cameras can view at
least half of the tablet 12.
[0050] As the tablet 12 is rotated by the cam track 50, the remaining 50% of the tablet
12 will become exposed for inspection by the cameras. The cameras may be configured to
inspect the tablets 12 with a line scan and/or an area scan for example. Also, the cameras
may be movably mounted so that they move élongside the carrier bars 22 iq the viewing
section V during inspection. .
[0051] . The cam track 50 is preferably provided on an inclined portion of the conveyer
20. This positioning allows gravity to force the tablet 12 against the back portion of the
bottom wall 32 of the carrier bar pocket 24 as the carrier bar 22 travels past the cam track 30.
Specifically, the back portion of the bottom wall 32 pushes the tablet 12 and creates a two-
point contact for control, i.e., point A at the Back portion of the bottom wall 32 and point B at
_the cam track 50 as shown in Fig. 1. This arrangement maintains the tablet 12 in a pocket 24
and allows the tablet 12 to rotate. However, the cam track 50 may be provided on a

horizontal portion or declining portion of the conveyer 20 for example.
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[0052] As illustrated, the front portion of the bottom wall 32 includes a chamfer 36 to
facilitate removal of the tablet 12 from the pocket 24 when the carrier bar 22 is rotated to
dump or discharge the tablet 12 from the pocket 24, e. g., following inspection.

[0053] Each carrier bar 22 may have a single pocket 24 or may have a plurality of
pockets 24 disposed along its length. For example, Figs. 4 and 5 illustrate a carrier bar 222
having a number of staggered pockets 224 provided along its length. This arrangement
allows multiple tablets 12 to be viewed at one time, and the hidden portion of the tablets 12
due to tablet overlap (as shown in Fig. 5) will be viewable due to the rotating movement of
the tablets 12 in use.

[0054] In the embodiment described above, the processing station is in the form of an
inspéction unit having one or more cameras. However, it should be understood that the
tablets 12 may be exposed in a manner as described above for other processing operations.
For example, the tablets 12 may be exposed in a manner as described above for printing
and/or laser operations. Specifically, the tablet 12 may be entirely exposed to allow
performance of a printing and/or laser operation on any portion of the tablet 12.

[0055] Also, in the illustrated embodiment, the tablet presenting assembly 45 includes
a stationary cam track 50 that is configured to lift and rotate each tablet 12 with respect to its
carrier bar pocket 24. However, the taElet presenting assembly 45 may have other suitable
arrangements to present or expose the tablet 45.

[0056] In an embodiment, the tablet presenting assembly 45 may be configured to lift
and/or rotate the tablet 12. Thus, lifling and/or rotating depends on the user's desired view of
the tablet. For éxampl'e, the user may want to view the belly band of the tablet only. In such
an arrangement, the tablet presenting assembly 45 may be a stationary cam track that engages
the tablet but does not substantially lift the tablet from the pocket. This rotates the tablet to
allow viewing of the entire belly band, but lifting is not provided as viewing the entire side is
not needed.

[0057] In another embodiment, the tablet presenting assembly 45 may be configured
to slightly lift, e.g., lift the tablet to expose less than 50% of the side of the tablet, and rotate
the tablet 12. This arrangement may be used when the user needs to view only a portion of

the side of the tablet, e.g., not the center of the tablet side. Thus, the degree of lift provided
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by the tablet presenting assembly 45 may be selected based on the user's desired view of the
tablet.

[0058] In yet another embodiment, the tablet pfesenting dssembly 45 may include an
electronic solenoid to present the tablet. In another embodiment, the tablet presenting
assembly 45 may include a magnetic arrangement, e.g., same or opposite poles, to present the
tablet. However, other suitable arrangements are possible for presenting the tablet.

[0059] The tablet presenting assembly 45 may be incorporated into an intermittent
system. For example, while the carrier bar is stopped, a tablet presenting assembly 45 in the
form of a rotating roller may be moved into engagement with the tablet within the carrier bar
to at least rotate the tablet with respect to the carrier bar. This arrangement allows viewing of
the tablet when the carrier bar is in a stopped position.

[0060] In still another embodiment, each carrier bar may have a contoured tablet
receiving pockét. The contoured pocket would provide different pocket depths for varying
the presented height of the tablet. For example, the pocket may have a relatively deep region
" that encloses a substantial portion of the tablet, e.g., encloses more than 50%, and a relatively
shallow fegion that exposes a substantial portion of the tablet, e.g., exposes more than 50%.
The tablet may be moved by gravity between the relatively deep and shallow regions, e.g.,
supported within the relatively shallow region during an incline portion of the conveyer and
movable to the relatively deep region during a horizontal portion of the conveyer. This
pocket arrangement may be used for "lifting” the tablet, and a cam may be engaged with the
tablet for rotating the tablet.

{0061} Figs. 6-8 illustrate a sample carrier bar 300 with a plurality of pockets 305, .
306, 307 and 308 each ad'ap'ted to receive a tablet 12 having a belly band 18. While the
pockets in the carrier bar 300 would normally all have the same shape, Fig. 6 illustrate's a
number of potential shapes that the carrier bar 300 may have. Each pocket 305, 306, 307, 308
includes a front wall 315 and side walls 320, 325 that are generally perpendicular to an'upper
surface 330 of the carrier bar. The side walls 320, 325 may be chamfered or tapered adjacent
the upper surface 330 to facilitate introduction of the tablets 12 into the pockets 300. In
addition, each pocket 300 includes a ramped or inclined surface 325 that, together with the
front wall and side walls, define an aperture, e.g., a generally rectangular aperture. Pocket

308 has the most gradual ramped surface, while pocket 305 has the steepest ramped surface.
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The ramp angle generally varies from about 10-80°, although the ramp angle for pocket 305 is
about 50-60°. The ramp can even extend past an edge 340 of the carrier bar. The ramped
surface can be made even more gradual by moving the aperture towards the opposite edge
345 of the carrier bar 300.

[0062] The belly band 18 of the tablet is generally flat. The pocket is configured so as
to have two flat contact portions that support the tablet in a stable manner (e.g., using line
contact). The flat surfaces (e.g., ramp surface 346 and opposite surface 347) of the pocket
contact the flat surface of the belly band in two circumferential locations (e.g., about 3
o’clock and about 7-8 o’clock as shown in Fig. 8). The flat surface contact results in line
contact (v. point contact) to help stabilize the tablet during processing, e.g., prevent rocking.
A small clearance is provided on the sides of the tablet relative to the sides of the pocket to
allow entry/exit of the tablet into the pocket.

[0063] The carrier-bar, including the pockets, can be machined or made by some other -
process, such as stereo lithogréphy or PolyJet, both commercially available. Each carrier bar
300 may include one or more pockets, e.g., 2-20 pockets or more, such as about 12 poékets.
[0064] The carrier bar 300 and the pocket are designed in this example so that the
tablet may protrude from the bottom and top sides of the carrier bar. During processing, e.g.,
during printing, the printer (such as a contact printer) may impart a force against the tablet
that wedges it into the pocket. To loosen the tablet after processing, a stationary member may
be provided on the conveyor and arranged to contact or “tick” the bottom 350 of tablet. Other
dislodging structure is also possible, such as a jet, etc. The tablet need not be rotatable in the
pocket, although the bottom portion 350 can also serve to rotate against a cam surface, etc., as
described above. '

[0065] ~ The carrier bar/pocket may also be arranged so that the top 355 of the tablet
extends from the top of the carrier bar. This is advantageous since it presents an exposed
surface that can easily be processed. In addition, the upward protrusion can be advantageous
during the tablet loading step, e.g., where a hopper is located. In contrast to the hopper 40
shown in Fig. 2, the hopper can be configured to receive a number of tablets in random order,
in which the hopper has a bottom opening that places a plurality of tablets in communication
with the upper surfaces of a plurality of carrier bars. Once the tablet is seated within the

pocket while in the hopper, the top of the tablet that is exposed can then contact the remaining
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non-seated tablets in the hopper. The result is that the non-seated tablets are agitated or
otherwise moved, which in turn helps to seat these tablets when the next vacant carrier bar
pocket proceeds through the hopper.

[0066] As shown in Fig. 7, the carrier bar has a generally rectangular configuration,
where the tablet protrudes from both the top and bottom of the carrier bar. However, the
carrier bar could also have a number of grooves on the bottom surface thereof, like shown in
Fig. 2. The grooves can be the same width as the side walls of the pocket, to facilitate
manufacturing. The grooves can extend from one edge to the opposite edge, such that the
side view would have a tooth-like design on the bottom edge thereof,

[0067] While the invention has been described in connection with what are presently
considered to be the most practical and pfeferred embodiments, it is to be understood that the
invention is not to be limited to the disclosed embodiments, but on the contrary, is intended to
cover various modifications and equivalent arrangements included within the spirit and scope

of the invention.
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WHAT IS CLAIMED IS:

1. A tablet conveying apparatus for transporting tablets, each of the tablets
including a first side, a second side opposite the first side, and a belly band that interconnects
the first and second sides, the tablet conveying apparatus comprising:

a conveyer including a plurality of carrier bars to convey a plurality of tablets
along a predetermined conveyer path, each carrier bar ha\iing at least one pocket to receive
and transport a tablet in a vertical orientation along the predetermined conveyer path,

wherein the pocket is configured to allow rotation of the tablet about its central

axis that extends transverse to the first and second sides.

2. . The tablet conveying apparatus according to claim 1, wherein each pocket is

linked with a slot that extends through the carrier bar.

3. The tablet conveying apparatus according to claim 2, further comprising a
tablet preseriting assembly provided along the conveyer path, the tablet presenting assembly
adapted to extend through the slot, into the pocket, and into engagement with the tablet as the

carrier bar is transported past the tablet presenting assembly.

4, The tablet conveying apparatus according to claim 3, wherein the tablet
presenting assembly includes a contoured exterior surface adapted to engage the tablet, the

contoured exterior surface configured to lift and/or rotate the tablet with respect to the pocket.

5. The tablet conveying apparatus according to claim 4, wherein the tablet
presenting assembly includes a cam track that varies a height at which the tablet is lifted from

the pocket.

6. The tablet conveying apparatus according to claim 5, wherein the cam track
includes a raise section to lift the tablet from the pocket into an elevated position, a dwell
section to maintain the elevated position of the tablet, and a fall section to return the tablet to

its seated position within the pocket.
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7. The tablet conveying apparatus according to claim 5, wherein the cam track is

adapted to lift the tablet such that at least 50% of the tablet is exposed from the pocket.

8. The tablet conveying apparatus according to claim 5, wherein the cam track is
adapted to lift the tablet such that the central axis of the tablet is above an upper exterior

surface of the carrier bar.

0. The tablet conveying apparatus according to claim 3, wherein the tablet

presenting assembly is provided along an inclined portion of the conveyer.

10. The tablet conveying apparatus according to claim 3, wherein the tablet
presenting assembly includes a belt or drum to spin the tablet during at least one processing

operation.

11. The tablet conveying apparatus according to claim 10, wherein the at least one

processing operation includes inspecting, marking, and/or laser drilling.

12. The téblet conveying apparatus according to claim 1, wherein the at least one

pocket includes a plurality of pockets staggered along a length of the carrier bar.

13. The carrier bar according to claim 1, wherein each pocket includes a crescent

shape.

14. A method for processing a tablet, comprising:
conveying the tablet within a carrier bar along a predetermined path;
rotating the tablet with respect to the carrier bar; and

performing a processing operation on the tablet while the tablet is rotating.

15. The method according to claim 14, wherein conveying the tablet includes

conveying the tablet in a vertical orientation.
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16. The method according to claim 14, wherein performing a processing operation

includes inspecting the tablet with at least one camera.

17. The method according to claim 14, further comprising;
lifting the tablet with respect to the carrier bar; and

performing a processing operation on the tablet while the tablet is lifted

18. The method according to claim 17, wherein lifting the tablet includes lifting
the tablet such that at least 50% of the tablet is exposed from the pocket.

19. The method according to claim 17, further comprising varying a height at

which the tablet is lifted with respect to the.carrier bar.

20. A carnier bar for a tablet conveying apparatus that conveys a plurality of tablets
along a predetermined conveyer path, each of the tablets including a first side, a second side
opposite the first side, and a belly band that interconnects the first and second sides, the
carrier bar comprising:

at least one pocket to receive a tablet in a vertical orientation, each pocket

being linked with a slot configured to allow a tablet presenting assembly to engage the tablet.

21. The carrier bar according to claim 20, wherein the at least one pocket includes

a plurality of pockets staggered along a length of the carrier bar.

22. The carrier bar according to claim 20, wherein each pocket includes a crescent

shape.

23. The carrier bar according to claim 20, wherein the pocket is configured to
allow rotation of the tablet about its central axis that extends transverse to the first and second

sides.
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24, A carrier bar for a tablet conveying apparatus to convey a plurality of tablets
along a predetermined conveyer path, each of the tablets including a first side, a second side
opposite the first side, and a generally flat, circumferential belly band that interconnects the
first and second sides, the carrier bar comprising at least one pocket to receive one of said
tablets in a vertical orientation, each said pocket including a first portion-defining a ramped
section having a first generally flat surface to engage a first circumferential portion of the flat
belly band, and a second portion, opposite the first portion, having a second generally flat

surface to engage a second circumferential portion of the flat belly band.

25. The carrier bar according to claim 24, wherein the pocket is configured to support

the tablet with a portion extending above an upper surface of the carrier bar.

26. The carrier bar according to any one of claims 24 or 25, wherein the pocket
includes a pair of side walls that together with the ramped poxﬁon.and the vertical portion

define an aperture extending through the carrier bar.

27. The carrier bar according to claim 26, wherein the aperture is generally

rectangular.

28. The carrier bar according to any one of claims 26 or 27, wherein the aperture is
sized and dimensioned to support the table with a portion extending below a lower surface of

the carrier bar,

29. The carrier bar according to any one of claims 24-28, wherein the ramped surface

is'angled in the range of about 10-90 degrees relative to horizontal.

30. The carrier bar according to claim 29, wherein the ramped surface is angled

between about 50-60 degrees.

31. A tablet conveying apparatus for transporting tablets comprising a conveyer

including a carrier bar according to any one of claims 24-30.
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