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A system, device, and/or method for printing a three-dimensional effect on a surface of a building panel. The building panel is
provided, wherein the building panel includes a first surface having a first plane. The building panel and a textured material
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Abstract:

A system, device, and/or method for printing a three-dimensional effect on a surface of a building
panel. The building panel is provided, wherein the building panel includes a first surface having a
first plane. The building panel and a textured material associated with the building panel is provided
to a printing device. The textured material may include one or more materials that protrade to a
second plane beyond the first plane. The printing device includes one or more print heads. Ink is
printed, via the one or more print heads, upon at least one of the surfaces of the building panel and
the textured material. The one or more print heads may be positioned a distance from the surface of
the building panel and the textured material so as not to contact the surface of the building panel and
the textured material.
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SYSTEM AND DEVICH FOR PRINTING UPON TEXTURED SURFACES OF
BUILDING PANELS, AND METHODS THEREQOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[6681] This application claims the benefit of UK. Provisional Patent Application No. 63/193,844,
filed May 27, 2021, the entire contents of which being hereby incorporated by reference herein,

for all purposes.

BACKGROUND OF THE INVENTION

(6662 Building panels are used to create intervior surfaces, such as cetling tiles, wall panels, and
other partitions. Conventional building panels include acoustic panels that are flat and include an
acoustic layer containing a combination of materials selected so as to provide adeguate sound
absorption while maintaining sufficient hardness. The flat profile of conventional building panels
provides an image that is Hmited to two-dimensional effects. What is desired are building panels
providing a look of three-dimnensional effects, such as a look of congcrete, stone, brick, wood, e/,
What is further desived is a printing technigue that can provide such three-dimensional effects on

building panels.

BRIEF SUMMARY OF THE INVENTION

[6003] A system, device, and/or method for printing a three-dimensional effect on a surface of a
building pasel. The building panel is provided, wherein the building panel includes a first surface
having a first plane. The bmlding panel and a textured material associated with the building panel
is provided to a printing device. The textured matenal inchudes one or more materials that protrude
to a sccond plane that is bevond the first plane. The printing device includes one or more print
heads. Ink is printed, via the one or more print heads, upon at least one surface of the building
panel and the textured material. The one or more print heads may be posttioned a distance from
the surface of the building panel and the textured material so as not to contact the surface of the
building panel and the textured material. The building panel may be an acoustic panel. The three-

dimensional effect may include a three-dimensional image of one or more of concrete, stone, brick,
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or wood. The textured material may be a fiberglass scrim, wood, metal, plastic, composite fiber,
wood fiber, or the like,

{8004} One or more ends of the building panel may be shimmed via one or more shims. The
shimming may maintain a predetermined gap between the building panel and a bed moving the
building pavel. The shimming of the one or wmore ends of the building panel may be removed (e.g.,
ccased) prior to the printing of the three-dimensional effect on the swrface of the building pancl.
ink may be printed upon both the swrface of the building pancl and the textured matenial, The
printing of the ink may include spraying a coating of under ten grams per square foot of ink. For
example, the printing of the ink may include spraying a coating of under throe grams per sguare
foot of ink. The spray may include a binding material, such as an organic binding material. The
organic binding matenial may include at least one of polyethylene, polypropylene, polyvinyl

pyrrollidone, or hemicellulose.

BRIEF DESCRIPTION OF THE DRAWINGS

[G805] The present invention will become more fully understood from the detailed description and
the sccompanying drawings, wherein:

10006} FIG. 1 is top perspective view of an example building panel, as described herein;

{8007} FIG. 2 is top perspective view of an example building panel providing three-dimensional
effects, as described herein;

[G0G08] FIG. 3 is a cross-sectional view of the building panel as provided in FIG. 2;

{0089 FIG. 4 is a ceiling system comprising the building panel providing three-dimensional
effects, as described heren.

[0018] FIG. 5 is a perspective view of an example printing system providing the three-dimensional
effects of the example building panel, as described herein;

{8611] FIG. 6 is a view of components of the example printing system of FIG. §; and

{8012} FIG. 7 is an example method of printing three-dimensional effects on building panels

having textured surfaces, as described herein.
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DETAILED DESCRIPTION OF THE INVENTION
{8013] The following description of the preferred embodiment(s} is merely exemplary in nature
and is in no way intended to limit the invention, its application, or uses.
{8014} As used throughout, ranges are used as shorthand for describing each and every value that
i1s within the range. Any vahlue within the range can be selected as the terminus of the range. In
addition, all references cited herein are hereby incorporated by referenced in their entireties. In the
event of a conflict in a definttion in the present disclosure and that of g cited reference, the present
disclosure coutrols.
16015} Unless otherwise specified, all percentages and amounts expressed herein and elsewhere in
the specification should be understood to refer to percentages by weight. The amounts given are
based o the active weight of the material,
[8616] The description of illustrative embodiments according to principles of the present invention
is intended to be read in connection with the accompanying drawings, which are {0 be considerad
part of the entire writien description. In the description of embodiments of the invention disclosed
herein, any reference o direction or orientation 15 merely intended for convenmence of description
and is not intended in any way to limit the scope of the present invention. Relative terms such as

(13 Ehl

“below,” “up,” “down,

¥2 sk ¥2 6% 2 s%

upper,” “horizonta

32 se. Exd
1,

vertica

“lower, 1,” “above, top,” and “bottom”

2% 6 > sl

as well as denivatives thereof {e.g., “horizontally,” “downwardly,” “upwardly,” etc.) should be
construed to refer to the ortentation as then described or as shown in the drawing under discussion,
These relative terms are for convenience of description only and do not require that the apparatus
be constructed or operated in a particular orientation unless explicitly indicated as such,

80171 Terms such as “attached,” “affixed,” “comnegcted,” “coupled,” “interconnected,” and
similar refer to a relationship wherein structures are secured or attached to one ancther gither
directly or indirectly through intervening structures, as well as both movabie or rigid attachments
or relationships, unless expressly described otherwise, Moreover, the features and benefits of the
invention are illustraied by reference to the exemplified embodiments. Accordingly, the invention
gxpressly should not be limited to such exemplary smbodiments illustrating some possible non-
imiting combination of features that may exist aloue or in other combinations of features; the
scope of the invention being defined by the claims appended hercto.

[0018] Unless otherwise specified, all percentages and amounts expressed herein and clsewhere in

the specification should be understood to refer to percentages by weight. The amounts given are
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based on the active weight of the material. According to the present application, the term “about”
means +- 5% of the reference value. According to the present application, the term “substantially
free” less than about (.1 wt. % based on the total of the referenced value.

[86019] Referring to the figures, FIGR. 1-3 show views of an example building panel 100 used to
show three-dimensional effects, as described herein. The buillding panel 100 inchudes a first magor
surface 111 opposite a second major swrface 112 and a side surface 113 that extends between the
first major surface 111 and the second major surface 112, thereby defining a perimeter of the panel
100, The first major surface 111 may detine a plane (FIG. 3}. The first major surface 111 may
include the textured material. The plane of the fivst major surface 111 may run for the cutire length
1r of the first surface 111 and/or an entire width We of the first surface 111 or a portion of the first
surface 111, The bulding panel 100 may have a panel thickness w as measured from the first major
surface 111 to the second major surface 112

I6628] The building panel 100 may include a fextured material 132, The textured material 132
may be a part of the building panel 100, although in examples the textured material 132 may be a
material separate from the building panel 100 and coupled to the building pancl 100. The textured
material 132 may include any fibrous or non-fibrous materials that are textured. For example, as
shown on FIG. i, the building panel 100 may include textured material 132 in the form of 8 scrim
{such ag a fiberglass scrim, or mesh). The textured material may be one or more other materials,
such as wood, metal, plastic, composite fiber, wood fiber, and the like. A son-limiting definition
of the term scrim may refer to a fabric (e.g.. cotton fabric) having an open construction used as a
base fabric or a reinforcing fabric. The scrim may be coupled {e.g., wrapped) to building panel
1090, The scrim may be embedded on and/or in a surface of the panel 100 {(e.g., embedded on the
upper surface 121 of the panel 134 to define a first surface 111 of the panel 100) and/or wrapped
about one or more surfaces of the building panel 100. The scrim may be wrapped in mesh design
(FIG. 1) and/or may extend to one or more edges of the building panel 100. One or more layers of
scrim may overlap one or more portions and/or lavers of one or more scrims. The edges of the
building panel 100, and/or the end portions of the serim may be wrapped to produce rounded edge
COPNers.

{8021} FIG. 2 shows a building panel 200 after printing a three-dimensional effect 142 upon the
first surface 111 of the panel 100 (FIG. 1} and/or the textured material 132, ag described herein.

The three-dimensional effoct 142 shown on panel 200 may include an appearance of one or morg
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of concrete, stone, brick, wood, a landscape {¢.g.. images of buildings, mountains, caves, rock,
bridges, homes, water sources, greonery, efc.), a sky {e.g., images of a sky during the daytime
and/or nighttime, images of ¢clouds in the sky, images of sun in the sky, erc.), a skvline {e.g., images
of a skyline of the city or the country, a skyvline during sunrise/sundown, eic.}, artwork {e.g.,
famous artwork, personalized artwork), images of persons, animals, and/or objects {e.g., historical
images, images of celebrities, images of athictes, images of pets, erc.}, marketing slogans, and the
like.

{8022} Although the thee-dimensional effect 142 15 shown on the entirety of the first surface 111,
it should be understood that such example is for ilustration purposes only. In other examples, the
thee-dimensional effect 142 may be shown on all, or less than all, of one or more surfaces of panel
200, such as first major surface 111, second major surface 112, and/or side surface 113, The thee-
dimensional effect 142 roay result due to a printing upon the building panel 100 and/or the textured
material 132, As many of the portions of panel 200 arc similar to panel 100, the similar portions
described in reference to FIG, 1 will not be described again for FIG. 2.

{6023} FIG. 3 shows a cross-sectional view of the building panel 100, 200, as shown on FIGE. |
and 2. Building panel 100, 200 may be referred to as building panel 100, building panel 200, or
building panel 100, 200. Building panel 100 is a building panel with a textured material, as
described herein, Building panel 200 is a building panel with a printing upon textured material, as
described hergin. Building panel 100, 200 may comprise a body 120. The body 120 may include
an upper surface 121 opposiie a lower surface 122 and a body side surface 123 that extends
between the upper surface 121 and the lower surface 122, The upper surface of panel may melude
{e.g., define) a first plane A, The body 120 may have a body thickness t: that extends from the
upper surface 121 to the lower surface 122. The body 120 may be porous, thereby allowing airflow
through the body 120 between the upper surface 121 and the lower surface 122.

[0024] As described herein, a textured material 132 may extend from the building panel 100 {e.g..
upper strface 121 of building panel) resulting in 3 textured building panel. The textured building
panel (e.g., building panel 100 and textured material 132) may extend to provide a textured panel
thickness to. The textured material 132 may include {(e.g., define) a second plane B. For example,
the textured material 132 may extend from the upper surface 121 of panel 100, 200 to produce a
first surface 111 defining second plane B. Second plane B, including textured material 132, may

extend a textured material distance 2 bevond the upper surface 121 of the building panel 100,
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Although FIG. 3 shows the first plane and the second plane being straight and parallel to each
other, in examples the first plane and/or the second plane may be completely or partially uneven,
bumpy, straight, curved, skewed from each other, and the like. The textured material 132 may
extend from the upper surface 121 and/or one or more other surfaces {such as body side surface
123).

{00258} The body 120 of building panel 100, 200 may include a binder and fibers. In some
examples, the body 120 may include a filler and/or additive. Non-hmiting examples of binder may
include a starch-based polymer, polyvinyl alcohol (PVOH), a latex, polysaccharide polymers,
cellulosic polymers, protein solution polymers an acryvlic polymer, polymaleic anhydride, epoxy
resing, or a combination of two or more thereof. Non-limiting examples of filler may include
powders of caleium carbonate, imestone, titanium dioxide, sand, barium sulfate, clay, mica,
dolomite, silica, talg, perlite, polymers, gypsum, wollastonite, expanded-perlite, caleite, alurminum
trihydrate, pigments, zinc oxide, or zinc sulfate.

{8026} The fibers may be organic fibers, inorganic fibers, or g blend thereof. Non-limiting
examples of inorganic fibers mineral wool {also referred to as slag wool), rock wool, stone wool,
and glass fibers. Non-Hmiting examples of organic fiber inchude fiberglass, cellulosic fibers {(e.g.
paper fiber — such as newspaper, hemp fiber, jute fiber, flax fiber, wood fiber, or other natural
fibers), polymer fibers (including pelyesier, polvethylene, aramid — i.e., aromatic polvamide,
and/or polypropylene), protein fibers {(e.g., sheep wool), and combinations thereof.

{8027} The body 120 may be porous, therehy allowing airflow through the body 120 between the
upper surface 121 and the lower surface 122 of the panel body 128, The term porous may refer to
the body 120 being porous encugh to allow for enough airflow through the body 120 under
atmospheric conditions for the body 120 and the resulting buidding panel to function as an acoustic
building panel and corresponding cetling system 1 or wall system to function as an acoustical
ceiling systemn or acoustical wall systemm, which requires properties related to noise reduction and
sound attenuation properties.

[6628] The body 120 may exhibit superior sound attenuation — which is a measure of the sound
reduction between an active room environment 2 and a plenary space 3. The ASTM has developed
test method E1414 to standardize the measurement of airborne sound attensation between room
environments 2 csharing a cormmmon plenary space 3. The rating derived from this measurement

standard is known as the Ceiling Attenuation Class (CAC). Ceiling materials and systems having
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higher CAC values have a greater ability to reduce sound transmission through the plenary space
3 —i.e. sound attenuation function.

[6029] FICG. 4 shows an example ceiling system 400 comprising one or more of the building panels
130, 200 installed in an interior space, whereby the interior space comprises a plenum space 403
and an active room environment 402, The building panel 100, 200 may be positioned in one or
more places within a room, such as on the ceiling of a room, on a2 wall of a room, on a fleor of a
room, and the like. The plenum space 403 may provide space for mechanical bnes within a buslding
{e.g., HVAC, plumbing, etc.}. The active space 402 may provide room for the building occupants
during normal intended use of the building {e.g., i an office huilding, the acfive space would be
cccupied by offices containing computers, lamps, etc.).

[0038] In the mstalled state, the building panels 100, 200 may be supported in the interior space
by one or more parallel support struts 405, Each of the support struts 405 may include an mverted
T-bar having a horizontal flange 431 and a vertical web 432, The ceiling system 400 may include
a plurality of first struts that are substantially parallel to each other and a plurality of second struts
that arc substantially perpendicular to the first struts. In examples, the plurality of second struts
may intersect the plurality of first struts to create an intersecting ceiling support grid 406, The
plenum space 403 may exist above the ceiling support grid 406 and/or the active room environment
402 may exist below the celling support grid 406,

{6G31] in the installed state, the first major surface 111 (including the textured material} of the
building panel 100, 200 may face the active room environment 402 and the second major surface
112 of the bulding panel 100 may face the plenum space 403, Accordingly, the three-dimensional
effects of the textured building panel may face the active room environment 402 in the installed
state. The building panel 100 may be installed such that the horizontal flange 431 contacis the first
major surface 111 of the butlding panel 100, 200, thereby vertically supporting the building panel
160, 200 in the ceiling systern 400,

[8032] FI(G. 5 shows a printing device 500 that may be used to print three-dimensional effects on
a bmlding panel (such as bulding panel 100 having a textured surface), as described herein. In
examples printing device 500 may be an inkjet printer, a hybrid inkjet printer, and the like. The
printer 500 may include a building panel table section 502 and/or a gantry section 507, The
building panel table 5302 may include a2 movable building panel table 504 for supporting building

panel 100, 200. Printing device 500 may include a building panel table movement mechanism 505,
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The gantry section 307 may be arranged to support a print head carriage {such as print head
cartridge 608). In use, building pancl 100 may be placed {(e.g., mounted) on the building panel
table 504 for printing three-dimensional effects upon building panel 100. Printing the three-
dimensional effects upon building panel 100 may include using print heads supported by print
carriage 608 (FIG. 6).

{8033} The gantry section 507 and/or the building pancl table section 502 of printing device 500
may have a sabstantially rectangular footprint. A recess may be provided in a lower portion of the
gantry section 507. The recess may be located in or near the center region of the gantry section
5{7. The building panel table section 504 may extend through the recess so that the gantry section
507 and/or the building panel table 502 are orthogonal to one another. The print carriage
arrangement may be provided in the gantry section 507 in the region where the gantry section 507
and the building panel table section 504 intersect. As the building paoel 100, 200 moves on the
substrate table 504 and along the movement mechanism 505, the building panel 100, 200 may pass
backwards and forwards in the recess in the gantry in the region of the print carviage arrangement
and past the print heads.

[0834] FIG. 6A shows a schematic plan view including the example print head arrangement 600.
As shown on FIG. 6A, the print carriage 608 may inchude one or more print heads 618, The
butlding panel 100, 200 may move in the printing direction A under the print carriage 608 during
printing to form an image on the building panel 100. The print heads 618 may move in direction
B to print the timage upon the building panel 100, The building panel 100 may move in the printing
direction A one or more times to print the ruage and/or the print heads may move in direction B
onge or more times to print the image. Lamps, such as curing lamps 612 and 614 may be provided
on one or more sides of the print carriage.

{8035} FIG. 6B shows a side view of the example printing arrangement showing the building panel
100, 200, print carriage 608, and print heads 618. A distance 611 between one or more of the print
heads 618 and building panel 100 may be provided For example, the print heads 618 may be raised
a distance {such as distance 611} so that the building panel 100, 200 (e.g., texture material 132 of
building panel 100, 200} does not damage (e.g., mechanically damage) print heads 618. The print
heads 618 may be positioned 0.06 inches above the surface (e.g., topmost surface) of the building
panel 160, 200 and/or the surface {e.g., topmost surface) of the textured material 132, The print

heads 618 may be positioned such that the print heads 618 remain at least ¢.06 inches above the
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surface of the building panel 100, 200 and/or textured material 132 when traveling to print upon
the building panel 100, 200 and/or textured matenal 132, It should be understood that such values
are for itlustration purposes only.

16036} The distance from building panel 100 {e.g., textured material 132 of building pancl 100) to
print heads 618 may be reduced or increased. The increase in distance from building panel 100
{e.g., textured material 132 of building panel 100) to print heads 618 may be any value over the
(.06 mches. The distance between the print heads 618 and the buwlding panel 100, 200 (e 2.,
textured material 132 of building panel 100} may be set to a value {e.g., predetermined value) that
will prevent the textured material from contacting (eg., damaging) the print heads 618, In
examples, the predetermined distance between the print heads 618 and the building panel 100, 200
may be based on the printer used. In an example, the distance between the print heads 618 and the
building panel 100, 200 (e.g., textured material 132 of building panel 100) may be at least $.0125
inches.

{8637} To provide a predetermined distance between the print heads 618 and the building panel
100, 200 {e.g., textured material 132 on building panel 100, 200} one or more shims 624a, 624b
{collectively referred o as shims 624} may be provided {e.g., coupled, adhered, eic.) 1o one or
more {e.g., each} portions of the building panel 100, 200. For example, a shim 624a, 624b may be
provided to one or more (e.g., cach) ends of the building panel 100, 200. The shims 624 may be
as wide as the building panel 100, 200 in examples, although in other examples the shims 624 may
be thinner or wider than the building panel 100, 200. For example, one or more of the shims 624
may be at least 1 inch lovg. The shims 624 may be used to ensure that a predeterrmined and/or
desired spacing {e.g., gap) is provided when placing the building panel 100, 200 onto bed 620 Bed
620 may hold and/or move building panel 100, 200 and/or textured material 132. Bed 620 may be
a moving bed or fixed bed. In examples i which a fixed bed s used, a single shim 624 may be
used {e.g., used at the initial position) where the print head 618 operates. One or more {e.g., allj of
the shims 624 may be removed before printing upon the building panel 1006, By removing the
shims 624, the distance 611 between the building panel 100, 200 and/or textured material 132 and
the print heads 618 may be maintained.

{8038} Material may be removed from the building panel 100, 200, For example, portions of the
textured material 132, such as fibers of the textured material 132 or other materials poorly bound

to the building panel 100, 200, may be removed. The material may be removed prior to the printing
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of the building panel 100, 200 and/or textured material 132, The material may be removed via a
blowing of air and/or vacuuming of the surface(s) of the building panel 100, 200 and/or fextured
material 132,

[80398] Afier removing {e.g.. via blowing of air and/or vacuuming) the material, a light coating of
ink may be provided to {(e.g., spraved upon) the building panel 100, 200 and/or textured material
132, In example, no more than ten grams por square fect {e.g., under three grams per square foot)
may be provided to building panel 100, 200 and/or textured material 132, for example, to prevent
disruption of the textured material 132. The spray may inchude a polyethylene, polypropylene,
polyvinyl pyrrollidone, hemicelhulose, or other binders {e.g., organic binders). In examples the
spray may include one or more of Hime, sodium, potassium, lithium, and/or other silicates.

[0048] As described herein, the print heads 618 may be moved {e.g.. raised) so that the print heads
618 are a distance away from building material 100, 200 and/or textured waterial 132 to prevent
contact of one or more portions of building material 100 and/or textured material 132, For example,
the print heads 618 may be moved (e.g., raised} so that the print heads 618 are a distance away
from first plane {e.g. of building panel 100, 200) and/or second plane {of textured material 132),
as described herein, The distance in which the print hoads 618 are separated fromn the building
panel 100, 200 and/or textured material 132 may reduce and/or eliminate splatter of ink when ink
is applied to the building panel 100, 200 and/or textured matorial 132, In exaraples, the use of
lamps {such as lamps 612, 614) may reduce or eliminate splatier of ink {e.g. uncured ink). The
famps may be high power lamps {such as altraviolet lamps). In addition, or ag an alternative to
vacuuming, the print heads 618 may be cleaned according to a predetermined schedule.

{6041} FIG. 7 shows an example process 700 for printing {e.g., printing three-dimensional effects)
on one or more building panels. For example, the process may mclude printing concrete, brick,
stone, wood, or other three-dimensional effects on building panels (e.g., acoustic panels) having a
texture, as described herein. At 702, the building panel may be provided. The building panel may
include a first surface having a first plane. A textured material may extend from the first surface
to a second surface having a second plane. The second plane of the textured material may extend
beyond the first plane of the first surface. The building panels may be formed of the textured
material in examples, although in other examples the fextured material may be added {e.g.,

coupled, adbhered) to the building panels.

10
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{06421 At 704, the building panel including the textured material may be provided to a printing
device, such as printing device 500 described herein, At 704, the printing device may puant upon
the first plane of the first surface of the building panel and/or second swrface of the textured
material. The printing device may print onc or more layers {e.g., layers of ink) on the building
panels {e.g., textured building panels). The printing may include a printing value of at least 300
dots per square inch (P17, although at least 600 DPI may be preferred. As described herein, the
printing on the textured building panels may produce three-dimensional effects on the panels, such
as concrete, stone, brick, wood, efe., effects. Ultra violet ("UV™) curabls inks niay be used to
provide durable and/or realist imnages of the three-dimmensional effects. High lamop intensity may
be provided for printing.

{8043} In examples, when printing {e.g., digitally printing) upon the textured building panels, one
or more print heads of the printer roay be raised such that the fexture does not mechanically damage
the print heads. In an exarnple, the print heads may travel at least 0.06 inches above the surface of
the textured building panel. The priut heads may travel above 0.06 inches at any height that may
result in the print heads not touching one or more portions of the textured building pancls, although
in exaroples a head gap of L0123 inches may be provided.

i3044] A shim may be provided {e.g., adhered} to one or more {e.g., each) end of the building
panel to be printed. The shim may be as wide as the building panel being printed. In examples, the
shimy may be at least 1 inches long. The shim may be used o ensure that the gap is correct when
placing the building panel onfo a moving bed of the printing device. The shim may be removed
betore printing. If a fixed bod i3 used for the printing device, oue shim (e.g., only one shim) may
be required, for example, at the initial position of where the print head operates. To print on a
textured building panels with fibers or other matenial that are poorly bound to the, the surface of
the building panels (e.g., fibers and/or other material on the surface of the building pancls} must
be vacuumed off the surface. After vacuumning, a coating {(e.g., a light coating, such as no more
than 10 grams/square foot or under 3 grams/square foot} may be sprayed, for example, to prevent
disruption of texture. The spray may consist of a polyethylene, polypropylene, polyvinyl
pyrroilidone, hemiceltulose, or other safe organic binder or a combination of hime and sodium,
potassium, hithium or other silicate, In examples, the print heads may be raised so that the pring
heads are far enough away from the textured building panels to prevent contact of the portions of

the textured material that is out of plans of the building panel {e.g., acoustic panel) to be printed.
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Moving the print heads a predetermined distance and/or using UV lamps {(e.g., the high power of
the UV lamps) may provent splash back of uncured ink. For example, as UV cured digital inks
may be used for light fastness and durability it is desired that the tnk does not spray back onto the
print heads.

[G6G45] While the invention has beeu described with respect to specific examples including
presently preferred modes of carrying out the invention, those skilled in the art will appreciate that
there are numerous variations and permutations of the above described systems and technigues. It
is to be understood that other embodiments may be utihized, and structural and functional
modifications may be made without departing from the scope of the present invention. Thus, the

spirit and scope of the invention should be construed broadly as set forth in the appended claims.
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CLAIMS
WHAT IS CLAIMED IS:

1. A method for printing a three-dimensional effect on a surface of a building panel comprising:

providing the bulding panel, wherein the bhwlding panel coraprises the surface having
a first plane;

providing, to a printing device, the building panel and a textured material associated
with the building panel, wherein the printing device comprises one or more print heads and
the textured material corpprises one or more materials that protrude to a second plane that s
beyond the first plane; and

printing ink, via the one or more print heads, upon at least one of the surface of the
building panel and the textured material, wherein the one or more print heads are positioned a
distance from the surface of the building panel and the textured material 30 as not to contact

the sarface of the building panel and the textored material.

S

The method of claim [, wherein the building panel is an acoustic pancl

3. The method of any of the previous claims, wherein the three-dimensional effect comprises a
three-dimensional image of one or more of concrete, stone, brick, wood, a landscape, a sky,
or an artwork.

4. The method of any of the previous claims, whercin the one more materials of the textured

material comprises one or more of a fiberglass scnim, wood, metal, plastic, composite fiber,

wood fiber, or fabric.

5. 'The method of any of the previous claims, further comprising vacuuming a portion of the

texture material that is not bound to the building panel.

6. The method of any of the previous claims, wherein the ink is an ultraviolet curable ink.

13
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7. The method of any of the previous claims, further comprising shimming one or more ends of
the butlding pancl, wherein the shimmming maintaius a prodetermined gap botween the
building panel and a bed moving the building panel.

&. The method of claim 7, further comprising ceasing the shimmmng of the one or more ends of
the building panel prior to the printing of the three-dimensional effect on the surface of the

building panel.

$. The method of any of the previous claims, further comprising printing the ink upon both the

surface of the building panel and the textured material,

10. The method of any of the previous claims, wherein the printing of the ink comprises spraying

a coating of under ten grams per square foot of ink.

11. The method of claim 10, wherein the printing of the ink comprises spraying a coating of

under three grams per square foot of ink,

12. The method of ¢laim 10, wherein the spray comprises an organic binding material,

13, The method of claim 12, wheremn the organic binding material comprises at least one of

polyethylene, polypropylens, polyvinyl pyrrollidone, or hermiceliulose.

14. The method of any of the previous ¢laims, wherein the printing of the ink flattens the

textured material upon the building panel.

15. The method of any of the previcus claims, further comprising removing dust particles related

to the textured matenigl.

16. The method of any of the previcus claims, wherein the textured material is associated with

the building panel via a coupling of the textured material to the building panel.

14
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19,

20,

21.
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A system for printing a three-dimensional offect:

a building panel comprising a first surface having a first plane;

a textured material associated with the building panel, wherein the textured material
comprises one or more materials that protrude {0 a second plane that 1s beyvond the first plane;

a printing device comprising one or more print heads; and

one or more print heads configured to print ink upon at least one of the surfaces of the
building panel and the textured material, wherein the one or more print heads are positioned a
distance from the surface of the building panel and the textured material so as not to contact

the surface of the building panel and the textured material.

The system of claim 17, wherein the building panel is an acoustic panel.

The system of any of claims 17-18, wherein the three-dimensional effect comprises a three-
dimensional image of one or more of concrete, stone, brick, wood, a landscape, a sky, oran

artwork,

The system of any of claims 17-19, wherein the ove or more materials of the textured
material comprises one or more of a fiberglass scrim, wood, metal, plastic, composite fiber,

wood fiber, or fabric.

The system of any of claims 17-20, further comprising vacuuming a portion of the texture

material that 1s not bound {o the building panel.

. The system of any of claims 17-21, wherein the ink is an ultraviolet curable ink.

. The system of any of claims 17-22, further comprising shinuning one or more ends of the

building panel, wherein the shimming maintains a predetermuined gap between the building

panel and 3 bed moving the building panel.
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24. The system of claim 23, further comprising ceasing the shimming of the one or more ends of
the butlding pancl prior to the printing of the three-dimensional effect on the surface of the

building panel.

25, The system of any of claims 17-24, further comprising printing the ink upon both the surface

of the building panel and the textured material.

26, The system of any of claims 17-25, wherein the printing of the ink comprises spraying a

coating of under ten grams per square foot of ink,

27. The system of claim 26, wherein the printing of the ink comprises spraving a coating of

under three grams per square foot of wk.

28, The system of claim 26, wherein the spray comprises an organic binding material.

29, The systern of claim 28, wherein the organic binding material comprises at least one of

polyethylene, polypropyviene, polyvinyi pyrrollidone, or hemicellulose.

30. The system of any of claims 17-29, wherein the printing of the ink flattens the textured

material upon the building panel.

31. The system of any of claims 17-30, further comprising removing dust particles related to the

textured maierial.

32. The systern of any of claims 17-31, wherein the textured material is associated with the

building panel via a coupling of the textured material to the building panel.

16
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717

Providing a Building Panel comprising | — 702
a First Surface Having a First Plane.

3

Providing to a Printing Device the
Building Panel and a Textured Material
Coupled 1o the Building Panel, the
Textured Material comprising Fibers | 7pa
that Protrude to a Second Plane that
is Beyond the First Plane.

sy

Printing Ink, via the Printing Device, upon
at least One of the Surface of the Building (—— 706
Panel and the Textured Material.

FIG. 7
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Providing a Building Panel comprising
a First Surface Having a First Plane.

e 702

|

Providing to a Printing Device the
Building Panel and a Textured Material
Coupled to the Building Panel, the
Textured Material comprising Fibers
that Protrude to a Second Plane that
is Beyond the First Plane.

AL

|

Printing Ink, via the Printing Device, upon
at least One of the Surface of the Building
Panel and the Textured Material,

e 706
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