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[0004] The small ink drops are strategically positioned at selected locations along
a horizontal and vertical grid programmed over the medium. Swath printers .may use
multiple passes o print an image. FEach pass may result in ink being applied within a
designated area by more than one nozzle in an array of a single print head or different
print heads.

[0005] The multiple passes may result in the ink that is applied in the designated
area to be next to or partially overlapping the already printed swath. During each pass of
the print head or heads, the medium is typically advanced a selected amount relative to

the print head for creating the desired image.

SUMMARY

[0006] One example embodiment of the present disclosure includes a fluid
application system comprising a support structure for guiding a plurality of pallets along
a path of travel through the fluid application system. The plurality of pallets for
arranging a medium that receives fluid during operation. The system also comprises an
application assembly for applying fluid and energy to a medium arranged on the plurality
of pallets. The application assembly translates during operation in an application
direction transverse to the path of travel. The system also includes a conveyance
arrangement comprising first and second conveyors for transferring the plurality of
pallets through the fluid application system. The first and second conveyors having a
dedicated carrier selectively coupled to one of the plurality of pallets during movement
along a first direction of the path of travel and selectively decoupled from the one of the

plurality of pallets during movement along a second direction of the path of travel.
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[0007] Another example of the present disclosure comprises an ink dispensing
system having a support structure for guiding a plurality of pallets along a path of travel
through the ink application system. The plurality of pallets arrange a medium that
receives ink during operation. The ink dispensing system further comprises an
application assembly for applying ink and energy to a medium arranged on the plurality
of pallets, the application assembly translating during operation in an application
direction transverse to the path of travel. The ink system further comprises a conveyance
arrangement comprising first and second conveyors, each for transferring one of the
plurality of paliets through the fluid application system, First and second conveyors have
a dedicated carrier selectively coupled to one of the plurality of pallets during movement
along a first direction of the path of travel and selectively decoupled from the one of the
plurality of pailets during movement along a second direction of the path of travel. The
first and second conveyors further comprising extending to an entry station and an exit
station of the ink dispensing system, allowing for prescribed coupling and decoupling of
the dedicated carriers with alternating pallets such that the ink is applied between the

plurality of pallets without interruption during operation.

[0008] Yet another example embodiment of the present disclosure comprises a
method of applying ink and energy from an ink dispensing system to a medium. The
method comprises the steps of guiding a plurality of pallets across a support structure
along a path of travel through the ink dispensing system and arranging a medium that
receives ink during operation along a receiving surface of the plurality of pallets. The
method also comprises translating an application assembly in a direction transverse to the

path of travel, the application assembly applying ink and energy to the medium arranged
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on the plurality of pallets. The method further comprises transferring the plarality of
pallets through the fluid application system with a conveyance arrangement comprising
first and second conveyors and dedicating a carrier to each of the first and second
conveyors. The dedicated carriers are selectively coupled to alternating one of the
plurality of pallets during movement along a first direction of the path of travel and
selectively decoupled from the alternating one of the plurality of pallets during movement
along a second direction of the path of travel such that the ink and energy is applied
between the plurality of pallets without interruption of the ink and energy application {o

the medium located on differing pallets of the piurality of pallets.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The foregoing and other features and advantages of the present disclosure
will become apparent to one skilled in the art to which the present invention relates upon
consideration of the following description of the invention with reference to the
accompanying drawings, wherein like reference numerals refer to like parts unless
described otherwise throughout the drawings and in which:
[0010] FIG. 1 is perspective view of a fluid application system constructed in

accordance with one example embodiment of the present disclosure;

{0011} FIG. 2 is a side elevation view of FIG. 1;
[0012] FIG. 3 is a top plan view of FIG. 1;
[6013] FIG. 4 is a partial perspective view of a conveyance arrangement

constructed in accordance with one example embodiment of the present disclosure;

[06014] FIG. 5 is a front elevation view of FIG. 1;
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[0015] FIG. 6 illustrates a lower plan view of an application assembly in
accordance with one example embodiment of the present disclosure;

10016] FIGS. 7-9 illustrate the flow of media and equipment through the
application system in accordance with one example embodiment of the present
disclosure;;

[0017] FIG. 10 illustrates a portion of the conveyance arrangement under and and
engaging a portion of a pallet in accordance with one example embodiment of the present
disclosure; and

[0018] FIG. 11 illustrates a portion of the conveyance arrangement under and
engaging a portion of a pallet in accordance another example embodiment of the present

disclosure.

DETAILED DESCRIPTION

[0019] Referring now to the figures generally wherein like numbered features
shown therein refer to like elements throughout untess otherwise noted.  The present
disclosure relates to a fluid application system and method, and more particularly, a fluid
application system that applies fluid with high precision placement on various types of
mediums.

[0020] FIG. 1 illustrates a perspective view of a fluid application system 10
constructed in accordance with one example embodiment of the present disclosure. The
fluid application system 10 comprises a support structure 12, control system 14,
conveyance arrangement 16, application assembly 18, curing structure 20, and plurality

of pallets 22.
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[0021] The support structure 12 comprises a frame 24 including a plurality of
fixtures 26 in both a vertical and horizontal direction welded or connected together by
conventional fasteners. The fixtures 26 in the illustrated example embodiment are three
sixteenths of one-inch thick structural steel, but could be made of other materials having
similar strength characteristics. This design and size of the support structure 12 is such
to minimize deflection along the z-axis. In the illustrated example embodiment, the
support structure 12 is precision edge referenced to mimmize deflection and guarantee
accuracy, such that deflection along the z-axis at any point is less than .003” inches.
[6022] The frame 24 includes a table 28 divided by first and second paths 30, 32,
respectively. The first and second paths 30, 32 extend from an entry station 34 to an exit
station 36 along centrally located longitudinal axis indicated by arrows A.

[0023] The plurality of pallets 22 are loaded into the system 10 at the entry station
34 vig manual or automatic loading (not shown) and continue to pass along a path of
travel (A) defined by arrows A until reaching the exit station 36 where the pallets are
manually or automatically unloaded (not shown). In the illustrated example embodiment,
the plurality of pallets 22 are each approximately six feet long, three feet wide, and one
inch thick, formed from a metal weldment, such as aluminum or steel. However, it
should be appreciated that other pallet sizes and material (such as hard plastic} are
intended to be within the scope of the claimed disclosure.

[0024] FIG. 4 is a partial perspective view of the conveyance arrangeﬁlent 16
constructed in accordance with one example embodiment of the present disclosure,
supporting a pallet 22. The pallet 22 in one example embodiment supports a jig 38

(shown in phantom) that precisely positioned on a work surface 40, by for example one
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or more dowel pin 42 location holes 44 in the pallet. In the iilustrated example
embodiment, a datum or home position 46 is referenced from one of the location holes 44
for programming by the control system 14.

[0025] The jig 38 precisely locates various media 50 on the pallet 22 for receiving
fluid or ink 52 from the application assembly 18. In one example embodiment, the media
50 comprises metal or paper objects 48 (e.g. boxes), where ink or fluid 52 is applied to
their top surface, as shown in FIG. 4. In another example embodiment, the media 50
comprises steel sheets, paper sheets, and/or non-corrugated cardboard (collectively 54),
as also illustrated in FIG. 4, with ink 52 being applied to their top surface. It should be
appreciated that the system 10 can apply ink 52 to all types of media 50 described at the
same time or allocated on/in a single jig 38. In another alternative example embodiment,
the media 50 is flat or curved plastic, metal, and/or paper positioned on the pallet 22
without a jig 38 or in a recess formed within the pallet during the application of fluid 52.
[0026] It should be appreciated that as objects 48 flat media 54 receive fluid 52
from the system 10, the application assembly 18 travels up and down along the z-axis. In
one example embodiment, the print heads 112 must be within at least 1.5mm of the
objects 48 and 54 during the application of fluid 50 to the media 52.

[0027] Referring again to FIG. 1, the table 28 comprises a plurality of ball
transfers 60 that allow the pallets 22 to possess a controlled float from the entry end 34 to
the exit end 36. One suitable example of the ball transfers 60 in the illustrated example
embodiment is part number 6460k32 sold by McMaster-Carr located in Aurora, Ohio. In
an alternative example embodiment, cylindrical bearings arc used in place of the ball

transfers.
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[0028] The control system 14 comprises a user interface 62 such as a computer,
PLC, and the like with an interactive keyboard 64 and monitor/tbuch screen 66. The
control system 14 is programmed to control the coupling and decoupling of the pallets 22
from the conveyance arrangement 16. The control system 14 further comtrols the
longitudinal movement of the pallets 22 and medium thereon along the path of travel A,
as well as the lateral movement of the application assembly 18 and curing structure 20
about the lateral axis B. The control system 14 in another example embodiment also
controis the axial movement along the z-axis of the application assembly 18 and curing

structure 20 near and away from the pallets 22 and media 50 thereon.

[0029] Lateral and longitudinal movement of the application assembly 18 and
curing structure 20 oceurs across respective catwalks or bridges 68, 70. Such movement
along the catwalks 68, 70 and in the z-axis of the application assembly 18 and curing
structure 20 is achieved in the illustrated example embodiment by double action linear
actuators such as cylinders. However, it should be appreciated that movement could
occur by other modes of translation such as a ball screw and the like.

[0030] The curing assembly 20 provides energy to the media 50 for curing the ink
after being applied to the media by the application assembly 18. In the illustrated
example embodiment, the curing assembly is an ultraviolet (UV) light commercially
made by Integration Technology lecated in Chicago, IL. under model number Subzero
170. Tt should be appreciated that other supplemental curing assemblies could be used in
addition to UV lights without departing from the claims of the present disclosure. For
example, resistant heating is another structure that could be incorporated into the curing

assembly.
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[0031] Extending parallel along the first and second paths 30, 32 of the table 28 is
the conveyance arrangement 16, as best seen in FIG. 3. The conveyance arrangement 16
comprises first and second conveyors 80, 82 respectively for translating dedicated
carriers or trolleys 84, 86 longitudinally back and forth along the path of travel A. The
dedicated carriers 84, 86 are selectively coupled and decoupled as programmed by the
control system 14 to one of the plurality of pallets 22 during movement of the pallets and

media 50 thereon through the application system 10.

[0032] In the illustrated example embodiment, first and second conveyors 80, 82
are linear motors, providing precise indexing (forward longitudinal movement of the
pallets 22 during the dispensing of fluid or ink 52 by the application assembly 18) of the
dedicated carriers or trolleys 84 and 86 while coupled to the pallets along the path of
travel A. In one example embodiment, the linear motor conveyors 80, 82 have a
positioning tolerance through a respective encoder of Tp (micron) on each carrier 84, 86
along the 10-foot path of travel A. One example of suitable linear motors forming
conveyors 80, 82 are linear motors manufactured by Allen Bradley of Milwaukee, W1
under part number MPAS-A9194K-AT M02C.

[0033] The conveyors 80, 82 also return the dedicated carriers 84, 86 in a
direction (or retum path indicated by arrows R in FIG. 1) opposite the path of travel A,
namely from the exit station 36 to the entry station 34 when decoupled from the pallets
22. The dedicated carriers 84, 86 include é leading side 88 and trailing side 90 consistent
with the movement of the pallet 22 and carriers along the path of travel A.

[0034] The carriers 88, 86 comprise a linear actuator 91, such as a solenoid or

pneumatic cyhinder coupled to a conical piiot 92 having a ground conical surface {GCS)
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(ground to a tolerance of +/- .0001 inches) made from hardened steel and a hardened steel
rudder 94, both selectively concomitantly or individually movable between an advanced
actuated position 96 and a retracted actuated position 98, as illustrated in FIG, 4. The
pallets 22 further comprise a centering pilot 100 and guiding pilot 102 recessed into an
undercarriage surface 104 of the pallets 22. The centering pilot 100 .is for receiving the
conical pilot 92 and the guiding pilot 102 is for receiving said rudder 94 during the
advanced actuated position 96, coupling the pallet 22 to the carriers 84, 86, as best seen
in FIGS. 10 and 11.

[0035} The conical pilot 92 when actuated to the advanced actuated position 98
mto the centering pilot 100 engages an annular point of contact (PC) around the GCS,
without bottoming out within the pilot 92, as illustrated in FIGS. 10 and 11. The pallet
22 as a result is centered along the table 28, and more particularly the application system
10 to a known position within +/- 0001” inches, eliminating slack between the carriers
84, 86 and the pallets 22, during movement through the control system 14 about the
Iongitudinél axis v and lateral axis x. The rudder 94 when actuated into the advanced
actuated position, orients the pallet 22 from lateral rotation as indicated by arrows V in
FIG. 3 by engaging the guiding pilot at a point of contact or side of contact (PC) along
the sides of the obround slot as illustrate in FIG. 10 and 11 before the rudder bottoms out
in the pilot. |
[0036] The centering pilot 100 in the illustrated example embodiment is a center
ground conical recess. In an alternative example embodiment iHustrated in FIGS. 10 and

11, the conical pilot 92 is a cylindrical opening having a diameter that is smaller than the
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largest diameter of the GCS The guiding pilot 102 in the illustrated example embodiment

is an obround slot.

[0037] The rudder 94 in the illustrated example embodiment is geometrically
shaped as a frustum and formed from hardened steel. In the illustrated example
embodiment, the conical pilot 92 is first advanced into the centering pilot 100, followed
by the rudder 94, independently advancing into the guiding pilot 102. In an alternative
example embodiment, the rudder 94 is shaped the same as the conical pilot 92 and the

pallet 22 includes an obround-slotted blind hole as the guiding pilot 102.

[0038] Referring now to FIGS. 1 and 6, the application assembly 18 is illustrated
in accordance with one example embodiment of the present disclosure. The application
assembly 16 comprises a linear actuator 106 coupled to the catwalk 68 for movement
along the lateral x-axis. The linear actuator 106 provides translation of the application
assembly 18 along the z-axis, near and away from the media located on the paliets 22.
[0039] The linear actuator 106 at an end opposite the catwalk 68 is secured to a
fixture 108 that supports on its underside a plurality of print heads 112 that mcludes a
number of nozzles 114 for spraying on media 52 various designated ink colors, clear
coats, and fluids 50. In the illustrated example embodiment of FIG. 6, the print head 112
includes nozzles with white, cyan, vellow, magenta, black and clear. However, it should
be appreciated that the print head 112 can include any number of color/fluid
combinations, such as solvent inks, clear coats, and the like without departing from the
spirit of the claimed disclosure.

[0040] Along the lateral sides of the fixture 108 are pin lamps 116. The pin

lamps solidify the fluid or ink 52 {or pin the ink} on the desired media 50 during
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operation of the system 10. In the illustrated example embodiment, the print heads 112
are manufactured by XAAR Corporation of the United Kingdom, sold under part number

1001.

[6041] In the example embodiments of FIGS. 1-6, the coupling design of the
pallets 22 to the carriers 84, 86, the linear bearings of the first and second conveyors 80,
82, and the movement of the application assembly 18 advantageously allows the
resolution of the ink’s 52 positioning on the media 50 to be 720 dpi reliably or 1 pixel
fluid placement, equating 1o .0014 inches with a tolerance of +/- .00035 inches (or %4 of
one pixel). In addition to this resolution being achieved through the above design, it is
also attributed from a constant velocity in the application assembly 18 in its movement
back and forth as indicated by arrows W through the control system 14 and construct of
the conveyance arrangement 16, applying fluid or ink 52, eliminating any blurring on the
media 50. The spraying of ink or fluid 52 to reach the desired image on the media 50
includes in one example embodiment more than one pass/application by one or more
print heads 112. The spraying of the fluid 52 in the illusirated example embodiment
along bath directions of the lateral axis x, followed by a first curing process by pin lamps
116 that set the fluid on the media 50, preventing runs or flooding of the fluid on the
media.

[0042] During operation of the ink application system 10, the constant movement
of the application assembly 18 back-and-forth along the lateral axis x and movement of
pallets 22 through the system without terruption is achicved. Interruption is
advantageously minimized because of the system’s 10 design. In particular, the

throughput operation at different stages is shown in FIGS. 7-10.

Page 12 of 24 Att'v Docket No.: GED-021029 US ORD



CA 02874027 2014-11-19
WO 2013/177128 PCT/US2013/041973

10043} In FIG. 7, pallet 22A and media 50 thereon is ready for removal from the
system 10 ‘by gither manual or an automated process. Accordingly, the carrier 82 is
decoupled from pallet 22A by retracting the linear actuator 91 to the retracted actuated
position 98, then it is translated along the return path R by conveyor 80 for coupling to
alternating pallet 22C by advancing the linear actuator 91 to the advance actuated
position 96 into corresponding pilots 100/102 of the receiving pallet 22C. Paliet 22B is
in FIG. 7 coupled to carrier 86 for controlied indexing advancement that continues while
carrier 84 returns to the entry station 34.  While the indexing and spraying occurs on
pallet 22B, carrier 84 is actuated {o the retracted actuated position, allowing for passage
of carrier 84 below pallet 22B and for coupling to pallet 22C as it approaches the entry
station 34 as shown in FIG. 8.

10044] Once the ink 52 is applied to all desired media 50 on pallet 22B through
movement and spraying of the application assembly 18 over several passes, the carrier 86
is continued to advance along the path of travel A by conveyor 82, but changes from a
fluid or ink application velocity, to a faster unload speed until reaching exit station 36, as
illustrated between FIGS. 8 and 9. In an alternative example embodiment, a second
indexing advancement occurs while curing structure 20 passes over pallets 22 near the
exit station.

[0045] In FIG. 9, carrier 84 advances pallet 22C at an indexing fluid application
velocity along the path of travel A until the ink 52 is applied to ali desired media on pallet
22 C through movement and spraying of the application assembly 18 over several passes.
The carrier 84 continues to advance by conveyor 80, changing from an ink application

velocity indexing speed, to a faster unload speed until reaching exit station 36.
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[0046] While the carrier 84 advances pallet 22C in FIG. 9, carrier 86 will be
decoupled from pallet 22B by retracting the linear actuator 91 to the retracted actuated
position 98, then it is translated along the return path R under paliet 22C by conveyor §2
for coupling to alternating pallet 22D, returning to indexing station 34. That is, while the
indexing and spraying occurs on pallet 22C, carrier 86 is actuated to the retracted
actuated position, allowing for passage of carrier 86 below pallet 22C and for coupling to

pallet 22P as it approaches the entry station 34 as shown in FIG. 9.

[0047] The throughput of the system 10 illustrates in FIGS. 7-9 that it is
maximized by the minimizing the gaps G between pallets 22 with little or no interruption.
In one example embodiment, the application assembly 18 as it moves back and forth
spraying fluid 52 on the media 50 in the directions of arrows W along catwalk 68, the
print heads 112 spray or apply fluid across muliiple pallets 22 during a single lateral pass
in the direction of the x-axis, thus maximizing throughput of the system 10. The control
system 14 is capable of turning on and off select nozzles 114 based on the media 50 and
desired image passing through the system 10.

10048] As used herein, terms of orientation and/or direction such as upward,
downward, forward, rearward, vpper, lower, inward, outward, inwardly, outwardly,
horizontal, horizontally, vertical, vertically, distal, proximal, axially, radially, efc., are
provided for convenience purposes and relate generally to the orientation shown in the
Figures and/or discussed in the Detailed Description. Such orientation/direction terms
are not intended to limit the scope of the present disclosure, this application and the

invention or inventions described therein, or the claims appended hereto.
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[0049] What have been described above are examples of the present invention. It
is, of course, not possible to describe every conceivabie combination of components or
methodologies for purposes of describing the present invention, but one of ordinary skill
in the art will recognize that many further combinations and permutations of the present
invention are possible. Accordingly, the present invention is intended to embrace all
such alterations, modifications, and variations that fall within the spirit and scope of the

appended claims,
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CLAIMS
What is claimed is:
1. A fluid application system comprising:
a support structure for guiding a plurality of pallets along a path of travel through said
inkjet system from an entry station to an exit station, the plurality of pallets for supporting a
medium that receives ink during operation;
an application assembly for applying the ink to the medium arranged on the plurality of
pallets, the application assembly translating during operation in an application direction
transverse to said path of travel,
a conveyance arrangement comprising:
first and second elongated, side by side conveyors, extending from the entry
station to the exit station for transferring said plurality of pallets through the ink jet
system, and
first and second dedicated carriers supported by respective ones of said first and
second conveyors for selective coupling to said plurality of pallets during movement
away from the entry station along a first direction of said path of travel and selectively
decoupling from said plurality of pallets to allow unloading of pallets from the exit
station of the ink jet system and movement of a dedicated carrier uncoupled from a pallet
along a second direction of said path of travel back to said entry station; and
a control system for alternately coupling and decoupling the first and second dedicated

carriers to a succession of said plurality of pallets for movement through the inkjet system.

2. The fluid application system of claim 1 wherein said first and second dedicated carriers further
comprise a linear actuator for coupling and decoupling said dedicated carriers with said plurality of

pallets.

3. The fluid application system of claim 1 wherein said first and second conveyors further comprise
respective first and second linear motors for advancing said dedicated carriers along said first and second

directions.

4. The fluid application system of claim 1 wherein said support structure further comprises a bearing
surface for engaging an undercarriage of said plurality of pallets, said bearing surface defined by a

plurality of ball transfers.
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5. The fluid application system of claim 1 additionally comprising pallets that comprise a centering

pilot and a guiding pilot recessed in an undercarriage surface of said paliets.

6. The fluid application system of claim 5 wherein said centering pilot comprises one of a conical
and cylindrical recess that extend from an outer surface of said undercarriage toward an inner region of

said pallets.

7. The fluid application system of claim S wherein said guiding pilot comprises an elongated slot in

the undercarriage surface of said pallets.

8. The fluid application system of claim 7 wherein said dedicated carrier further comprises a linear
actuator for coupling and decoupling said dedicated carrier with said plurality of pallets, the linear
actuator comprising a conical pilot for centering said pallets relative to said support structure and
application assembly; the linear actuator further comprising a rudder for guiding lateral orientation of said

pallets relative to said conical pilot.

9. The fluid application system of claim 8 wherein said linear actuator comprises a pneumatic

cylinder.

10. The fluid application system of claim 1 wherein said fluid applied by said application assembly
comprises ink from a plurality of ink heads, the application assembly selectively movably coupled to said
support structure along a first axis parallel with the application direction and along a second axis for

traveling near and far from a surface of said plurality of pallets.

11. The fluid application system of claim 10 wherein said ink is applied between said plurality of

pallets without interruption during operation.

12. An ink dispensing system comprising:

a support structure for guiding a plurality of pallets along a path of travel through said ink
dispensing system, the plurality of pallets for arranging a medium that receives ink during
operation;

an application assembly for applying ink to the medium arranged on the plurality of
pallets, the application assembly translating during operation in an application direction

transverse to said path of travel,
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a conveyance arrangement comprising first and second conveyor for transferring said
plurality of pallets through the ink dispensing system from an entry station to an exit station of
said ink dispensing system,;

the first conveyor having a first dedicated carrier for selective coupling to and decoupling
from one or more selected pallets of said plurality of pallets, said first dedicated carrier moving
the one or more selected pallets along a first direction of said path of travel when coupled to said
one or more selected pallets and moving in a second direction of said path of travel when
decoupled from said one or more selected pallets for coupling to other pallets of said selected
pallets;

the second conveyor having a second dedicated carrier for selective coupling to and
decoupling from one or more additional selected pallets of said plurality of pallets to move the
one or more additional selected pallets along a first direction of said path of travel when coupled
to said one or more additional selected pallets and for moving in a second direction of said path
of travel when decoupled from said one or more additional selected pallets for coupling to other
pallets of said additional selected pallets; and

a control system coupled to the conveyance arrangement for prescribed coupling and
decoupling of said dedicated carriers with alternating pallets such that said ink is applied to

medium supported by said plurality of pallets.

13. The ink dispensing system of claim 12 further comprising a controller for controlling said
prescribed coupling and decoupling of said dedicated carriers with said plurality of pallets and movement

of said carriers along said first and second conveyors,

14. The ink dispensing system of claim 12 wherein said dedicated carriers further comprise a linear

actuator for coupling and decoupling said dedicated carriers with said plurality of pallets.

15. The ink dispensing system of claim 12 wherein said plurality of pallets further comprise a
centering pilot and a guiding pilot recessed in an undercarriage surface of said pallets, said centering pilot
comprises a conical recess ascending converging from an outer surface of said undercarriage toward an
inner region of said pallets, said guiding pilot comprises an elongated slot in the undercarriage surface of

said pallets.

16. The ink dispensing system of claim 15 wherein said dedicated carriers further comprise a linear

actuator for coupling and decoupling said dedicated carriers with said plurality of pallets, the linear
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actuator comprising a conical pilot for centering said pallets relative to said support structure and
application assembly; the linear actuator further comprising a rudder for guiding lateral orientation of said

pallets relative to said conical pilot.

17. The ink dispensing system of claim 16 wherein said conical pilot and rudder extend when
advance actuated translate to a first level for engaging an undercarriage of said plurality of pallets and
when retract actuated translate to a second level for passing below said undercarriage of said plurality of

pallets.

18. A method of applying ink and energy from an ink dispensing system to a medium, the method
comprising the steps of:

guiding a plurality of pallets across a support structure along a path of travel through said
ink dispensing system;

arranging a medium that receives ink during operation along a receiving surface of said
plurality of pallets;

translating an application assembly in a direction transverse to said path of travel, said
application assembly applying ink and energy to said medium arranged on the plurality of
pallets;

transferring said plurality of pallets through the ink dispensing system with a conveyance
arrangement comprising first and second conveyors; and

dedicating a carrier having a linear actuator to provide a pallet advance state and a pallet
release state to each of the first and second conveyors, the dedicated carriers selectively coupled
to an undercarriage of alternating ones of said plurality of pallets with the linear actuator in a
pallet advance state during movement of a dedicated carrier along a first direction of said path of
travel and selectively decoupled from said undercarriage of alternating ones of the plurality of
pallets with the linear actuator in a release state below the undercarriage during movement of a
carrier along a second direction of said path of travel such that said ink and energy is applied to

the medium on the plurality of pallets.
19. The method of claim 18 further comprising the step of extending said first and second conveyors
to an entry station and an exit station of said ink dispensing system, allowing for prescribed coupling and

decoupling of said dedicated carriers with alternating pallets such that said ink is applied between said

plurality of pallets without interruption during operation.
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20. The method of claim 19 further comprising the step of:

providing a linear actuator on each of said dedicated carriers;

extending said linear actuator when advance actuated to translate to a first level for engaging an
undercarriage of said plurality of pallets; and

retracting said linear actuator when release actuated to translate to a second level for passing

below said undercarriage of said plurality of pallets.

21. The method of claim 20 further comprising the step of moving said plurality of pallets along the
path of travel by alternating said dedicated carriers between pallets from an entry station to an exit station

by passing said dedicated carriers below said alternating pallets.

22. The ink dispensing system of claim 12 wherein said plurality of pallets further comprise a
centering pilot and a guiding pilot recessed in an undercarriage surface of said pallets, said centering pilot
comprises a cylindrical recess ascending from an outer surface of said undercarriage toward an inner
region of said pallets, said guiding pilot comprises an elongated slot ascending from said outer surface of
said undercarriage toward said inner region of said pallets, wherein said dedicated carriers further
comprise a linear actuator for coupling and decoupling said dedicated carriers with said plurality of
pallets, the linear actuator comprising a conical pilot for centering said pallets relative to said support
structure and application assembly; the linear actuator further comprising a conical rudder for guiding
lateral orientation of said pallets relative to said conical pilot, further wherein said conical pilot engages
said centering pilot at an annular point of contact along an annular conical surface of said conical pilot
and centering pilot and said conical rudder engages said guiding pilot at least one point of contact along

an annular conical surface of said conical rudder and guiding pilot.

23. A method of applying ink and energy from an ink dispensing system to a medium, the
method comprising the steps of:

providing a plurality of pallets for movement along a path of travel through an ink
dispensing system;

arranging a medium that receives ink during operation along a receiving surface of said
plurality of pallets;

translating an application assembly in a direction transverse to said path of travel, said
application assembly applying ink to said medium arranged on the plurality of pallets; and

transferring said plurality of pallets through the ink dispensing system with a conveyance

arrangement comprising first and second conveyors by steps of:
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dedicating a carrier to each of the first and second conveyors;

each said carrier having a linear actuator to provide a carrier advance state and a
carrier release state;

loading a first pallet supporting media onto an entry station of the support
structure;

coupling a first dedicated carrier of the first conveyor to an undercarriage of the
first pallet with the linear actuator in the carrier advance state;

moving the first pallet away from the entry station through the inkjet dispensing
system by moving the first dedicated carrier along a first direction of said path of travel;

decoupling the first dedicated carrier from said undercarriage of the first pallet
with the first linear actuator in the carrier release state;

returning the first dedicated carrier along a second direction of said path of travel
back to the entry station;

as the first pallet moves through the ink dispensing system away from the entry
station, loading a second pallet supporting media onto the entry station of the support structure;
and

repeating the steps of coupling, moving, decoupling, and returning a second

dedicated carrier for moving the second pallet through the ink dispensing system.
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