190 DANMARK (10)  DK/EP 3283302 T3

(91)
(49)

(80)

(86)
(86)
(87)
(86)
(87)
(30)

(84)

(73)
(72)
(74)

(94)

(96)

(12) Overseettelse af
europeeisk patentskrift

Patent- g
Varemaerkestyrelsen
Int.ClI.: B 41dJ 11/00 (2006.01)

Oversacttelsen bekendtgjort den: 2021-02-22

Dato for Den Europaciske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2020-11-18

Europaeisk ansggning nr.: 16719998.3

Europaeisk indleveringsdag: 2016-04-13

Den europaeciske ansggnings publiceringsdag: 2018-02-21

International ansggning nr.: U52016027218

Internationalt publikationsnr.: W02016168252

Prioritet:  2015-04-14 US 201562147114 P 2016-03-24 US 201615079963

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Einstein Graphic Services, LLC, W 1925 Industrial Drive, Freedom, Wisconsin 54130, USA
Opfinder: MONDLOCH, Steve, W 1944 County Road S, Freedom, Wisconsin 54130, USA
Fuldmaegtig i Danmark: Murgitroyd & Company, Mannerheimvagen 12 B 5th floor, FI-00100 Helsinki, Finland

Benavnelse: En printer til printning af en folie, der hydrografisk kan printes pa en genstand og en metode til
printning

Fremdragne publikationer:
JP-A- 2011 020 318
US-A1-2013 050 370
US-A1- 2014 009 547



DK/EP 3283302 T3



DK/EP 3283302 T3

DESCRIPTION

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to pending Provisional application U.S.S.N. 62/147,114
filed April 14, 2015, and to pending Non-provisional application U.S.S.N. 15/079,963 filed
March 24, 2016.

FIELD OF THE INVENTION

[0002] This invention relates to a printer for printing a film that can later be hydrographically
printed onto an object and a method of printing.

BACKGROUND OF THE INVENTION

[0003] Up until now, a film having a peel off backing layer could not be used for hydrographic
printing because the plurality of ink droplets deposited onto the film during the printing process
could not be dried fast enough to produce a stable and distinct image. Instead, the ink droplets
would tend to pool and/or run on the surface of the film and create smudges, smears and blurs
which would render the film unusable. Normally, a film having a backing layer is easier to
handle than a film without a backing layer. In addition, a film having a backing layer can be
rolled up on a supply roll and therefore is usually easier to store than a film without a backing
layer. Those practicing hydrographic printing are asking for printed soluble films having a
backing layer.

[0004] In the hydrographic printing process, the film i1s usually water soluble. The film can also
be made from a biodegradable material. Polyvinyl acetate (PVA) and corn starch are the two
most widely used materials to make a hydrographic fiim. After the soluble film 1s printed, it
stored, usually in sheet form, until it is ready to be used. |In starting the hydrographic process, a
tank of water Is usually heated to an elevated temperature, from between about 60° to about
100°. The soluble film is then placed on the surface of the water such that the film floats on the
surface but 1s totally wetted by the water. An activating agent, such as a detergent or similar
chemical, can be used to enhance the printing process. An object is then slowly lowered into
the tank of water through the film, at an angle of about 25 to about 70 degrees. This action
causes the image printed on the film to be transferred onto the outer surface of the object. In

the hydrographic printing process, the water bath Is used to biodegrade the soluble fiim, and
the printed image becomes permanently secured to the outer surface of the object in a matter

of seconds.

[0005] Now a printer has been Invented that can print a soluble film which has a peel off
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backing layer.

[0006] In addition, mprovements in films have now led to a number of new films which do not
have a separate peel off backing layer but instead incorporate a soluble backing material onto
the film itself. After these new films are printed, the image on the printed film can be
transferred onto the outer surface of an object using the hydrographic printing process. In the
hydrographic process, the printed film is again placed on the upper surface of an aqueous
solution, such as water. The aqueous solution will cause the soluble backing material to
dissolve before an object is dipped through the printed film. Once the film has been applied to
the object, the object iIs removed from the aqueous solution, it is rinsed off and then iIs allowed
to dry. The aqueous solution is used to dissolve the film leaving the printed image permanently
attached to the outer surface of the object.

[0007] Now, a printer has been invented that can print a soluble film having a backing material
Incorporated onto the film itself.

[0008] The document US 2014/009547 A1 discloses a recording apparatus which includes a
transport path for transporting a recording medium and a cover that i1s capable of being
opened and closed and that covers the transport path when the cover is in a closed state. The
recording apparatus further includes a blowing unit provided in the cover.

SUMMARY OF THE INVENTION

[0009] Briefly, this invention relates to a printer capable of printing images on a soluble film that
can be hydrographically printed onto an object, and a method of printing. The printer can be a
high speed printer. The printer has a frame with a printing mechanism mounted thereon. The
printing mechanism includes an exterior surface and has an inlet for receiving a leading edge
of a film from a supply roll and a mechanism for advancing the film, at a controlled speed,
through the printing mechanism. The printing mechanism also includes a print head capable of
reciprocating on a horizontal rail above the advancing film. The print head iIs capable of
emitting a plurality of ink droplets onto a surface of the film. The printing mechanism further
Includes an outlet for allowing the printed film to exit the printing mechanism and be taken up
on a wind-up roll. The printing mechanism also includes a lid which encloses the film as it Is
routed through the printing mechanism. The lid is movable between a closed position, where
the film Is covered, and an open position, where the film i1s exposed. A first heating element is
secured to the lid. The first heating element heats the surrounding air from room temperature
to an elevated temperature. This hot air iIs needed to stabilize and dry the Ink droplets which
are deposited onto the advancing film, usually in a time period of about 15 seconds or less.
The printing mechanism further includes a fan which iIs located adjacent to the first heating
element. The fan directs and blows the hot air produced by the first heating element onto a
select region of the advancing film. An Inlet aperture Is formed In the exterior surface of the
printing mechanism and is aligned with the fan. A cover Is positioned over this inlet aperture.
The cover has at least one opening formed there through. A baffle is positioned below the
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cover and has a plurality of openings formed there through. The baffle regulates the volume of
air passing through the inlet aperture to the fan. The printing mechanism further includes a pair
of axial fans positioned on either side of the print head which regulate the air temperature
surrounding the print head. The printing mechanism also includes a heater control unit which
regulates the temperature of the first heating element. The heater control unit can be
connected to a digital readout device which is mounted on the exterior surface of the printing
mechanism. The heater control unit will provide the operator of the printer with the exact
temperature of the air mpinging on the advancing film.

[0010] The general object of this invention Is to provide a printer capable of printing images on
a soluble filim that can later be hydrographically printed onto an object. A more specific object
of this invention is to provide a method of printing a soluble film.

[0011] Another object of this invention is to provide a printer which can print images on a
soluble film having a peel off backing layer.

[0012] A further object of this invention is to provide a printer which can print images on a
soluble film having backing material incorporated onto a surface of the film.

[0013] Still another object of this invention iIs to provide a printer which can stabilize and dry Iink
droplets deposited onto a soluble film in a time period of about 15 seconds or less.

[0014] Still further, an object of this invention Is to provide a method of printing images on a
soluble film having a peel off backing layer or a backing material incorporated onto a surface of
the film.

[0015] A printer according to the invention Is defined In claim 1 and a method In claim 13.
Preferred embodiments are set out in the dependent claims.

[0016] Other objects and advantages of the present invention will become more apparent to
those skilled in the art in view of the following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]
Fig. 1 1s a front view of a printer.
Fig. 2 Is a cross-sectional view of a film having a peel off backing.

Fig. 3 I1s a cross-sectional view of a film having a backing material incorporated onto its lower
surface.

Fig. 4 is a side view of the printer shown In Fig. 1 and having a partial cut away view showing
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the first and second heating elements.
Fig. 5 Is a perspective view of the printing mechanism with the lid shown in an open position.

Fig. 6 Is a partially side view of the movable lid showing an aperture formed there through, a
paffle, and a cover secured to the exterior of the aperture, and a fan secure to the interior of
the aperture.

Fig. 7 Is a perspective view of a cover.
Fig. 8 Is a top view of a baffle having a plurality of first sized openings formed there through.

Fig. 9 1s a top view of a baffle having a plurality of second sized openings formed there
through.

Fig. 10 I1s a top view of a third baffle having a plurality of third sized openings formed there
through.

Fig. 11 Is a perspective view of the interior of a print cursor assembly showing a pair of axial
fans positioned on opposite sides of the print head.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring to Fig. 1, a printer 10 Is shown. The printer 10 can vary In size, design,
construction and speed. The printer 10 can be constructed and assembled by various
manufacturers. The printer 10 can be designed to print 1, 2, 3, 4, 5, 6 or more different colors
simultaneously. Desirably, the printer 10 can print at least four colors simultaneously. A
Japanese company who manufacturers a variety of printers is Mutoh. Mutoh has a U.S.

subsidiary known as Mutoh America, Inc. having an office at 2602 South 47 Street, Phoenix,
AZ. 85034. The Mutoh printers work well with this invention.

[0019] The printer 10 Is capable of printing a film 12. The film 12 can vary In size, shape,
thickness and composition. The film 12 can be any printable film known to those skilled in the
art. The film 12 can be soluble. By "soluble"” it iIs meant that it can be dissolved, especially
easlly dissolved. An aqueous solution, such as water, iIs normally used to dissolve the filim 12.
By "aqueous” it 1Is meant relating to, similar to, containing, or dissolved in water. The fiim 12
can be solubilized. By "solubilized"” it iIs meant to make (substances such as fats and lipids)
soluble in water by the action of a detergent or similar agent.

[0020] The film 12 has a length (not shown), a width w and a thickness t. The length can range
from about 1 foot to over 100 feet. The width w of the film 12 can also vary. Desirably, the width
w of the film 12 is less than about 100 inches since most printers 10 are designed to handle a
film 12 having a width w of less than about 8.3 feet. More desirably, the width w of the film 12 is
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less than about 64 inches. The thickness t of the film 12 can also vary. Typically, the film 12
has a thickness t of less than about 0.1 inches. Desirably, the thickness t of the film 12 Is less
than about 0.08 inches. More desirably, the thickness t of the film 12 is less than about 0.05
Inches.

[0021] Referring to Fig. 2, the film 12 can consist of a single film layer 14 or the film 12 can be
a laminate, consisting of two or more layers. In Fig. 2, the film 12 is depicted as a single film
layer 14 having a peel off backing layer 16 temporarily secured to it. Both the film layer 14 and
the backing layer 16 can be soluble in water or in a desired chemical. The backing layer 16 Is
designed to be removed, usually manually, before the film layer 14 s utilized. Desirably, the
film layer 14 Is to be used in a hydrographic printing process where an object can be printed.
By "object” it 1Is meant an individual thing or element; a particular item or article; something
perceptible by one or more of the senses; a material thing. The object can vary In size, shape,
configuration or design. An object can be anything known to mankind. An object can be
natural, organic or be manmade.

[0022] Referring to Fig. 3, a film 12" iIs shown which consists of a single film layer 14 having a
soluble backing material 17 incorporated onto one of its major surfaces. In Fig. 3, the soluble
pbacking material 17 i1s Incorporated onto the lower planar surface of the film layer 14.
Alternatively, the film 12’ could be a laminate and the soluble backing material 17 could be
Incorporated onto both major surfaces, If desired. The backing material 1/ can be sprayed,
brushed, coated, painted, stenciled or be applied some other way onto at least one major
surface of the film layer 14. Various types and kinds of films 12 and 12" are commercially
avallable from CMC Group having an office at 12836 South Dixie Highway Bowling Green,
Ohio 43402.

It should be understood that a film layer 14 without a peel off backing layer 16 or without a
backing material 17 incorporated onto a major surface of the film 12" can also be used.
However, such film 12 is extremely sensitive to tearing and may have a tendency to buckle
during the printing process when exposed to elevated temperatures.

[0023] Either of the films 12 or 12" can be used in a hydrographic printing process. The major
surface of the film layer 14 which does not contain a backing layer 16 or have a soluble
backing material 17 incorporated onto one of its major surfaces, Iis designed to receive a print
medium (ink), usually in the form of a plurality of ink droplets. The opposite major surface of
the film layer 14 can be secured to the peel off backing layer 16 or have a soluble backing
material 17 Incorporated thereon. The peel off backing layer 16 and the soluble backing
material 17 function to provide stability to the film layer 14 prior to it being used In a
hydrographic printing process. The peel off backing layer 16 and the soluble backing material
17 make the film 12 easier to handle, especially during storage and transport. A film layer 14
having a peel off backing layer 16 can be rolled up on a take up roll and be conveniently stored
until needed. Roll products are also easy to ship by truck or rail. A film layer 14 with a soluble
backing material 17 may be accumulated in sheet form and be manually or automatically
stacked into bundles.
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[0024] The exposed surface of the film layer 14 is designed to receive the print medium,
usually in the form of ink droplets. This method of printing iIs commonly referred to as Ink jet
printing. The number of ink droplets deposited onto the film layer 14 can vary. Normally, in ink
jet printing, a plurality of ink droplets is deposited onto the exposed surface of the film layer 14
very quickly and efficiently. Tens of thousands of ink droplets are deposited onto the film 12
quickly and efficiently. Printers 10 are commercially available today which can print from
between about 500 square feet per hour to about 1,200 square feet per hour. Desirably, the
printer 10 should be capable of printing from between about 600 square feet per hour to about
1,000 square feet per hour. The Mutoh "Valuedet 1624" printer is capable of printing up to 600
square feet per hour. The Mutoh "Valuedet 1638" printer Is capable of printing up to 1,000
square feet per hour.

[0025] The Ink droplets are usually applied to a surface of the film layer 14 in a moist or wet
state. The Ink droplets are then allowed to dry. High temperature air can assist with the drying
process. It 1s important that the plurality of ink droplets dry very quickly, usually within 15
seconds or less so as to avoid having the ink droplets pool or run on the fiim 12. If the Ink
droplets are not adequately dried, smudges, smears and blurs can occur on the film layer 14,
and such will render the print job unsatisfactory. VWhen this occurs, the film layer 14 will have to
be discarded.

[0026] The film 12 or 12' can vary in composition. The film 12 or 12" can be soluble In an
agueous solution, such as water, or some other chemical. A soluble film 12 or 12' i1s desirable
when the film 12 or 12" i1s to be hydrographically printed onto an object. The reason for this is

that the film 12 or 12' acts as a medium for transposing the printed image, created by the
plurality of ink droplets, onto the object being printed.

[0027] The fim 12 or 12" can also be constructed from a biodegradable material. By
"biodegradable” it i1Is meant that it 1s capable of being decomposed by biological agents,
especially bacteria. Corn starch is one material from which the film 12 can be constructed.
Corn starch i1s a starch prepared from corn grains. Another biodegradable material is polyvinyl
acetate (PVA). Those skilled in the printing art are aware of other biodegradable materials from
which the film 12 or 12' can be constructed.

[0028] Referring again to Fig. 1, the printer 10 Includes a frame 18. The frame 18 can vary In
size, shape, construction and design. As depicted in Fig. 1, the frame 18 Includes a pair of
spaced apart, upstanding legs 20, 20 each terminating in a foot 22, 22. Each foot 22, 22 is
designed to provide stability and will contact or rest on a planar floor. The size, shape and
configuration of each foot 22, 22 can vary. Usually, each foot 22, 22 is an enlarged member.
The pair of upstanding legs 20, 20 can be joined together by one or more cross members 24
to add stability. The cross-members 24 can be aligned at a right angle to each of the pair of
upstanding legs 20, 20 or be secured at some other angle thereto. One cross-member Is
shown In Fig. 1.

[0029] The printer 10 also includes a printing mechanism 26 which 1s mounted on the frame
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18. The printing mechanism 26 has an exterior surface 28. The printing mechanism 26 also
has an Inlet 30 for receiving a leading edge of the film 12 or 12'. The size and shape of the
Inlet 30 can vary. Normally, the inlet 30 has a height hq1 and a width w4. The height h4 can

range from about 0.5 Iinches to about 6 inches, while the width w4 Is slightly larger than the
width w of the film 12 or 12".

[0030] Referring to Fig. 4, the film 12 or 12" is usually supplied to the printing mechanism 26 In
roll form. Alternatively, the film 12 or 12" can be supplied to the printing mechanism 26 in sheet
form. When In sheet form, each sheet has to be manually or be automatically fed into the
printing mechanism 26. Typically, the film 12 or 12" is wound on a supply roll 32. The supply roll
32 can vary In diameter. The supply roll 32 can be mounted onto the frame 18 using some kind
of a support 34. The support 34 can consist of a pair of horizontal arms or bars which are
designed to securely hold opposite ends of the supply roll 32. Alternatively, the supply roll 32
can be positioned adjacent to the printer 10 and be capable of rotating by any means known to
those skilled in the art.

[0031] Referring now to Fig. 5, the printing mechanism 26 also includes an advancing
mechanism 36 for advancing the film 12 or 12', at a controlled speed through the printing
mechanism 26. The film 12 or 12' can be advanced intermittently or at a variable speed
through the printing mechanism 26. Typically, the film 12 or 12" is advanced intermittently
through the printing mechanism 26 by the advancing mechanism 36. The advancing
mechanism 36 can vary In construction and design. The advancing mechanism 36 can include
a variety of belts, gears, rollers, guides, levers, etc. used to grasp and direct the film 12 or 12
through the printing mechanism 26. Such advancing mechanisms 36 are well known to those
skilled In the art. The printing mechanism 26 further includes a print head 38 which Is capable
of reciprocating on a rail 40 located above the advancing film 12 or 12'. The rail 40 1s usually
horizontally aligned along the width w4 of the printing mechanism 26. As the print head 38

reciprocates back and forth on the rail 40, it will deposit a plurality of ink droplets onto the
advancing film 12 or 12'. The print head 38 can be designed and constructed to print at least
one color. Desirably, the print head 38 can be designed and constructed to print multiple colors
simultaneously. A print head 38 could be constructed to print 2, 3, 4, 5, 6 or more colors
simultaneously. Desirably, the print head 38 Is capable of printing at least four colors
simultaneously.

[0032] The printing mechanism 26 I1s normally designed to operate at a humidity of less than
about 70%. By "humidity” it iIs meant dampness, especially of the air. Desirably, the printing
mechanism 26 Is designed to operate at a humidity ranging from between about 20% to about

60%. More desirably, the printing mechanism 26 1s designed to operate at a humidity ranging
from between about 40% to about 60%.

[0033] Referring again to Fig. 4, the printing mechanism 26 also includes an outlet 42 for
allowing the printed film 12 or 12" to exit the printing mechanism 26. The outlet 42 can be
aligned opposite to the inlet 30 or be iIn some other location. The outlet 42 can be on the same
plane as the inlet 30 or be located above or below the plane of the Inlet 30. The printed film 12



DK/EP 3283302 T3

will contain the peel off backing layer 16 and the printed film 12" will contain the soluble backing
material 17 during the printing process through the printer 10. The printed film12 can be
wound up on a wind-up roll 44. The diameter of the wind-up roll 44 can vary. The printed film
12" can also be wound up on a wind-up roll or it can be accumulated in sheet form.

[0034] Referring again to Figs. 1 and 5, the printing mechanism 26 also includes a lid 46 which
IS movably secured to the printing mechanism 26. Desirably, the lid 46 can pivot or rotate on
the printing mechanism 26. Those skilled in the mechanical arts are well aware of various ways
to pivot or rotate the lid 46 relative to the printing mechanism 26. The lid 46 Is movable
between a closed position, where the film 12 or 12" is covered, and an open position, where
the film 12 or 12' i1s exposed. Desirably, the lid 46 can pivot or rotate through an angle of at
least about 90 degrees. More desirably, the lid 46 can pivot or rotate through an angle of at
least about 135 degrees. Even more desirably, the lid 46 can pivot or rotate through an angle
of at least about 180 degrees. Most desirably, the lid 46 can pivot or rotate through an angle of
greater than about 180 degrees.

[0035] The lid 46 contains a handle 48 which provides a means for an operator to easily grasp
and move, pivot or rotate the lid 46 between its open and closed positions. Desirably, the
handle 48 Is centered on the lid 46. The size, shape and material from which the handle 48 Is
constructed can all vary.

[0036] Referring now to Figs. 4 and 6, the printing mechanism 26 further includes a first
heating element 50 secured to and located within the lid 46. The first heating element 50 can
vary In construction and design. Those skilled in the art are well aware of several different
commercially available heating elements 50. For example, the first heating element 50 can be
an electrical coll connected to a heat source, such as an electrical current, via an electrical
cord. The first heating element 50 Is positioned In the lid 46 above the advancing film 12, see
Fig. 4. The first heating element 50 functions to heat the incoming air, which is usually at room
temperature, into the printing mechanism 26. Room temperature air is usually about 70°F +
5°F. The first heating element 50 needs to elevate the room temperature air to a temperature
of at least about 160°F. Desirably, the first heating element 50 will elevate the room
temperature air to a temperature ranging from between about 160°F to about 220°F. More
desirably, the first heating element 50 will elevate the room temperature air to a temperature
ranging from between about 1/70°F to about 212°F. Even more desirably, the first heating
element 50 will elevate the room temperature air to a temperature ranging from between about
175°F to about 210°F. This heated air i1s needed to quickly dry the plurality of ink droplets
deposited onto the film layer 14 of the advancing film 12. This elevated temperature will ensure
that the plurality of ink droplets dry in a very short period of time. The time period should be
less than about 20 seconds. Desirably, the time period is less than about 15 seconds. Even
more desirably, the time period is less than about 12 seconds. Most desirably, the time period
IS less than about 10 seconds.

[0037] It should be understood that one could employ two or more first heating elements 50, If
desired. If the printer 10 is large, it may be advantageous to utilize two or more first heating
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elements 50, 50.

[0038] Referring back to Fig. 4, the printing mechanism 26 can optionally include a second
heating element 52 which is located below the advancing film 12. The second heating element
52, when present, warms the lower surface of the advancing film 12 and thereby reduces the
amount of heat that may be drawn away from the film 12. The second heating element 52 is
capable of heating the peel off backing layer 16 or the soluble backing material 17, along with
any closely associated guides. The peel off backing layer 16 or the soluble backing material 17
can act as an insulating layer in the film 12. By raising the temperature of the peel off backing
layer 16 or the soluble backing material 17, one can reduce the amount of heat that will be
drawn away from the film 12 as it i1s heated by the hot incoming air from the first heating
element 50. Therefore, the use of both the first and second heating elements, 50 and 52, is
preferred.

[0039] Still referring to Fig. 4, the second heating element 52 is located below the advancing
film 12. The second heating element 52 1s also located In close proximity to the first heating
element 50. The second heating element 52 is set to a lower temperature value than the first
heating element 50. For example, the second heating element 52 can be set to increase the
temperature of the incoming air to a temperature of about 100°F. One reason why the first
heating element 50 needs to generate a higher air temperature than the second heating
element 52 Is that this hot air 1Is needed to dry the plurality of ink droplets deposited onto the
film layer 14. The Ink droplets need to be dried very quickly. This means that the hot air from
the first heating element 50 must be at a temperature of at least about 160°F. The second
heating element 52, on the other hand, only needs to raise the temperature of the peel off
backing layer 16 or the soluble backing material 17, and the associated equipment, a small
amount so that no heat sink is present within the printing mechanism 26.

[0040] As stated above relative to the first heating element 50, one could utilize two or more
second heating elements 52, 52. if desired.

[0041] Referring again to Figs. 4 - 6, the printing mechanism 26 further includes a first fan 54
located within the lid 46 and positioned adjacent to the first heating element 50. The first fan 54
can operate at a constant speed fan or at variable speeds. Desirably, the first fan 54 I1s a
constant speed fan. The size, shape and configuration of the first fan 54 can vary. One skilled
In the mechanical arts i1s aware of different fans that can be used. The first fan 54 functions to
draw air through an inlet aperture 56 formed In the exterior surface 28 of the printing
mechanism 26. Desirably, the inlet aperture 56 Is formed through the lid 46. The inlet aperture
56 can vary In size and shape. Desirably, the inlet aperture 56 Is circular in configuration and
has a diameter of from between about 2 inches to about 6 inches. More desirably, the Inlet
aperture 56 has a diameter of between about 3 inches to about 5 inches. The Inlet aperture 56
IS aligned with the first fan 54. For example, the Inlet aperture 56 can be axially aligned with the
first fan 54. Alternatively, the Inlet aperture 56 can be located at an angle to the first fan 54 or
be offset from the first fan 54. Room temperature air is drawn Into the inlet aperture 56 of the
id 46 by the first fan 54. This incoming air I1s then passed around and/or through the first
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heating element 50 wherein the incoming air is heated to an elevated temperature of at least
about 160°F. Desirably, the temperature of the air is elevated to a range of from between
about 1/70°F to about 220°F. More desirably, the temperature of the air i1s elevated to a range
of from between about 180°F to about 220°F. Even more desirably, the temperature of the air
IS elevated to a range of from between about 185°F to about 220°F. This heated air is then
funneled through an elongated slot 58. The elongated slot 58 Is depicted as an elongated,
narrow rectangle having a length less than the width wq of the Inlet 30. The elongated slot 58

has a width wo which I1s measured perpendicular to its length. The width w, of the elongated
slot 58 Is about 1 Inch or less. Desirably, the width w» of the elongated slot 58 Is less than
about 0.5 inches. More desirably, the width w, of the elongated slot 58 Is less than about 0.25
Inches. Even more desirably, the width w, of the elongated slot 58 Is less than about 0.2
Inches. Most desirably, the width w, of the elongated slot 58 is less than about 0.13 Inches.

The elongated slot 58 Is positioned to direct the heated air from the first heating element 50
onto the plurality of ink droplets deposited onto the upper surface of the advancing film 12.

[0042] Referring to Fig. 6, In printers 10 which can advance the film 12 at high intermittent
speeds, It may be advantageous to form a second slot 59, located downstream of the
elongated slot 58. Additional heated air can pass through the second slot 59 and assist In
drying the ink which has been deposited onto the film 12. The exact spacing of the second slot
59 can vary. Typically, the second slot 59 will be located downstream and within about 1 to
about 6 Iinches of the elongated slot 58. Desirably, the second slot 59 Is located downstream
and within about 1.5 inches to about 3 inches from the elongated slot 58. The second slot 59
can be a single slot or consist of two or more spaced apart openings. The second slot 59 can
have various size openings. Desirably, the second slot 59 has an opening of at least about
0.10 inches. More desirably, the second slot 59 has an opening of at least about 0.15 Iinches.
More desirably, the second slot 59 has an opening which ranges from between about 0.10
Inches to about 0.50 Iinches. The heated air passing through the second slot 59 will aid In
drying the Ink deposited onto the film 12.

[0043] It should be understood that two or more inlet apertures 56, 56 could be formed In the
id 46 of the printing mechanism 26, If desired. The two or more inlet apertures 56, 56 should
be spaced apart to provide a sufficient air flow. With two or more Inlet apertures 56, 56, one
would utilize a first fan 54 with each of the Inlet apertures 56, 56.

[0044] Referring now to Figs. 1, 6 and 7, the printing mechanism 26 further includes a cover
60 positioned over the exterior of the inlet aperture 56. The cover 60 has at least one opening
62 formed there through. The cover 60 can be secured to the exterior surface 28 of the
printing mechanism 26 by various mechanical fasteners, including but not limited to: machine
screws, clips, snaps, rivets, bolts, nuts, pins, etc. or by a chemical fastener, such as an
adhesive, glue, epoxy, etc. By "epoxy" it iIs meant any of various usually thermosetting resins
capable of forming tight cross-linked polymer structures characterized by toughness, strong
adhesion, and low shrinkage, used especially in adhesives. The cover 60 has at least one
opening 62 formed there through. Desirably, the cover 60 has multiple openings 62 formed
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there through. The openings 62 formed through the cover 60 can be decorative and
aesthetically pleasing to the eye. In Fig. 7, the cover 60 Is depicted as having multiple openings
62 formed In a decorative swirl pattern. The openings 62 can be of any size, shape, design or
configuration. The openings 62 should be sufficiently large to allow an appropriate amount of
air to pass through the inlet aperture 56 to the first fan 54.

[0045] Referring again to Figs. 1 and 6, four (4) covers 60, 60, 60 and 60 are shown In Fig. 1.
Each of the covers 60, 60, 60 and 60 Is secured above an inlet aperture 56, 56, 56 and 56, see
Fig. 6, and each of the Inlet apertures 56, 56, 56 and 56 has a first fan 54 aligned below it, see
Fig. 6. Desirably, two or more Inlet apertures 56, 56 and two or more first fans 54, 54 are
utilized with each printing mechanism 26, especially when the width w4 of the inlet 30 exceed

50 Inches.

[0046] Referring now to Figs. 6 and 8, the printing mechanism 26 also includes a baffle 64,
see Fig. 8. By "pbaffle” it iIs meant a static device that regulates the flow of air. The baffle 64 Is
positioned below the cover 60. The baffle 64 Is aligned with the inlet aperture 56, see Fig. 6. If
more than one Inlet aperture 56 and cover 60 are present in the lid 46, then a baffle 64 Is
associated with each of the inlet apertures 56, 56 and the covers 60, 60. The baffle 64 should
be slightly larger in dimensions than the inlet aperture 56 and can be held Iin place by being
sandwiched between the cover 60 and the exterior surface 28 of the printing mechanism 26.
The baffle 64 has a plurality of openings 66 formed there through. The exact number of the
openings 66 formed In the baffle 64 can vary. Likewise, the size, shape and arrangement of
the openings 66 can vary. Desirably, the baffle 64 contains fifty (50) or more openings 66.
More desirably, the baffle 64 contains seventy-five (/5) or more openings 66. Even more
desirably, the baffle 64 contains a hundred (100) or more openings 66. Most desirably, the
baffle 64 contains a hundred and fifty (150) or more openings 66. The baffle 64 functions to
regulate the volume of air passing through the inlet aperture 56 to the first fan 54. The baffle
64 can be formed from a variety of materials. The baffle 64 can be formed from a metal, an
alloy of two or more metallic elements, steel, aluminum, titanium, magnesium, a mesh screen,
a plastic, a thermoplastic, etc.

[0047] It should be understood that the open area created by the openings 66 formed through
the baffle 64 1s smaller or less than an open area created by the openings 62 formed In the
cover 60. This means that the baffle 64 control the volume of air passing through to the first
fan 54.

[0048] Referring now to Figs. 9 and 10, two alternative embodiments of baffles 64" and 64" are
shown. The baffle 64" is similar to the baffle 64 except that it contains a fewer number of larger
size openings 66'. The larger size openings 66’ In the baffle 64" are also arranged In a different
pattern than is depicted for the baffle 64. In Fig. 10, the baffle 64" is similar to the baffle 64
except that it contains a fewer number of yet larger size openings 66". The larger size
openings 66" In the baffle 64" are also arranged in a different pattern than is depicted in either
of the baffles 64 or 64,
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[0049] It should be understood that the openings 66, 66" and 66" can be uniformly or randomly
arranged In the respective baffles 64, 64" and 64". The exact design or pattern of the openings
66, 66’ or 66" can vary.

[0050] Referring now to Fig. 11, the printing mechanism 26 further includes a print cursor
assembly 68 having an inside surface 70. The print head 38 Is secured to the inside surface 70
of the print cursor assembly 68. Desirably, the print head 38 Is positioned approximately in the
center of the Inside surface 70 of the print cursor assembly 68. A pair of second fans 72, 72 Is
positioned on either side of the print head 38. The exact spacing at which the pair of second
fans 72, 72 I1s spaced from the print head 38 can vary. Also the size of each of the pair of
second fans 72, 72 can vary. Each of the pair of second fans 72, /2 can operate at a constant
speed or at variable speeds. Desirably, each of the pair of second fans 72, 72 is a constant
speed fan. The pair of second fans 72, 72 functions to regulate the air temperature
surrounding the print head 38. It Is important that the temperature surrounding the print head
38 stays below a safe operating temperature for the print head 38. If the print head 38 Is
subjected to an elevated temperature, above its normal operating temperature, it could cause
the print head 38 to malfunction or break. The pair of second fans 72, 72 will push the warm
air, present in the printing mechanism 26 below the lid 46, out of and away from the print head
38. This action will allow the print head 38 to operate within its acceptable temperature range.

[0051] It should be noted that various, commercially available print heads 38 will operate at
different temperature ranges.

[0052] Still referring to Fig. 11, the print head 38 I1s shown having a plurality of orifices 74. A
standard print head 38 can contain up to 1,440 orifices 74. If the print head 38 Is set up to
dispense two or more colors simultaneously, then the print head 38 would include two or more
separate channels (not shown). Each channel would be connected to a number of the orifices
/4. For example, If the print head 38 was to dispense four (4) different colors simultaneously,
then 360 of the 1,440 orifices 74 would be connected to each color reservoir. The four colors
could be cyan, magenta, yellow and black. Cyan is a greenish blue, considered a primary color
In printing and photography. Magenta i1s a moderate to vivid purplish red. Yellow is a hue
resembling that of ripe lemons and is one of the subtractive primary colors. Black is produced
by reflecting comparatively little light and has no predominant hue.

[0053] The orifices 74 are closely located relative to one another. Typically, the orifices 74 are
arranged In rows that are spaced only a few thousands of an inch apart. A computer will
control the timing and size of the Ink droplets dispensed from each of the orifices 74. All of the
orifices 74 do not emit an Ink droplet simultaneously but instead the orifices 74 are
choreographed to create the desired image on the film 12 or 12'. Those skilled in the Ink jet
printing art will be familiar with the construction and operation of the print head 38.

[0054] Referring again to Fig. 1, the printing mechanism 26 further includes a heater control
unit /6 which regulates the temperature of the first heating element 50. The heater control unit
/6 1s depicted as a box secured to the frame 18. However, the heater control unit 76 could be
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positioned within the printing mechanism 26 or in some other location on the printer 10. The
heater control unit 76 Is electrically connected to the first heating element 50. Optionally, the
heater control unit 76 could also be electrically connected to the second heating element 52.
Another option 1s to connect the heater control unit 76 to both of the first and second heating
elements, 50 and 52 respectively.

[0055] Still referring to Fig. 1, the printing mechanism 26 can also include a digital readout
device 78. The digital readout device 78 can be secured to the exterior surface 28 of the
printing mechanism 26. The digital readout device /8 can be set up to record one or more
variables. For example, the digital readout device 78 could record the air temperature above
the advancing film 12 or 12', the air temperature below the advancing film 12 or 12', etc.
Various digital readout devices 78 are commercially available and are well known to those
skilled in the control arts.

[0056] Lastly, the printing mechanism 26 can also include a control panel 80. The control panel
80 can vary In size, shape and information displayed thereon. The control panel 80 can contain
an on/off switch, an emergency stop button, lights which indicate when the printer 10 Is In a
warm up phase, a run mode, an idle mode, etc. The control panel 80 can also include various
digital readout devices /8.

[0057] After the film 12 or 12" Is printed, it can be wound up onto a wind-up roll 44 or it can be
accumulated in sheet form. The diameter of the wind-up roll 44 can vary. The filled wind-up roll
44 can be sent to a warehouse for storage. Alternatively, the filled wind-up roll 44 can be
iImmediately transferred to a manufacturing or production facility where it will be utilized.
Likewise, the film 12 or 12" in sheet form can be placed in storage or be used immediately.

[0058] At the manufacturing or production facility, iIf the film 12 contains a peel off backing layer
16, this layer 16 Is removed from the film 12 before the film 12 is positioned In a tank
containing a water based solution, 1.e. water, in preparation of hydrographically printing an
object. In the hydrographic printing process, the film layer 14 is placed on the surface of the
water such that the film layer 14 i1s completely wetted. The water iIs usually raised to a
temperature above room temperature before the film layer 14 is positioned on the surface of
the water. An object to be printed is then manually dipped through the film layer 14 and into the
water until it 1Is completely immersed. The object i1s then removed from the tank of water and
the image that was printed on the film layer 14 will be transferred onto the object. The object Is
then allowed to dry.

[0059] When the film 12" Includes a soluble backing material 17, the entire film 12" can be
positioned on the surface of the water In the tank. The entire film 12" can be wetted by the
water. The water will dissolve the soluble backing material 17. Once the soluble backing
material 17 and the PVA film has dissolved, the object to be printed is manually dipped through
the film layer 14 and into the water until it is completely immersed. The object is then removed
from the tank of water and the image that was printed on the film layer 14 will be transferred
onto the object. The object is rinsed and then allowed to dry.
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METHOD

[0060] A method of printing Is also taught. The method includes the steps of advancing a film
12 or 12" from a supply roll 32 through a printer 10. The printer 10 Iincludes a printing
mechanism 26 mounted on a frame 18. The printed film 12 or 12" is withdrawn from the supply
roll 32, advanced through the printer 10, usually in an intermittent fashion, and then is
recovered on a wind-up roll 44 or alternatively in sheet form. The printing mechanism 26 has
an exterior surface 28. The printing mechanism 26 also has an inlet 30 for receiving a leading
edge of the film 12 or 12'. The printing mechanism 26 further has an advancing mechanism 36
for routing and advancing the film 12 or 12', at a controlled speed and usually in an intermittent
fashion, through the printing mechanism 26. A print head 38 Is movably positioned In the
printing mechanism 26 and Is capable of reciprocating on a rail 40 located above the
advancing film 12 or 12'. The print head 38 deposits a plurality of Ink droplets onto the
advancing film 12 or 12'. The film 12 or 12" i1s usually stopped when it is being printed. The
printing mechanism 26 also includes an outlet 42 for allowing the printed film 12 or 12" to exit
the printing mechanism 26.

[0061] The method also includes securing a lid 46 to the printing mechanism 26. The lid 46 Is
movable between a closed position, where the film 12 or 12" Is covered, and an open position,
where the film 12 or 12" is exposed. The lid 46 can pivot, rotate or be constructed to move In
some other fashion. A first heating element 50 Is secured In the lid 46. The first heating
element 46 1s capable of heating the incoming air routed above the upper surface of the film 12
or 12'. Two or more first heating elements 50, 50 can be utilized, If desired.

[0062] The method further includes positioning a first fan 54 adjacent to the first heating
element 50. The first fan 54 will direct the heated air onto the plurality of ink droplets which
were deposited onto the film 12 or 12'. An Inlet aperture 56 Is formed In the exterior surface 28
of the printing mechanism 26. Two or more Inlet apertures 56, 56 can be utilized. Each of the
Inlet apertures 56, 56 Is aligned with one of the first fans 54, 54. A cover 60 Is positioning over
each of the Inlet apertures 56, 56. The cover 60 has at least one opening 62 formed there
through. A baffle 64, 64" or 64 Is positioning below the aperture cover 60. The baffle 64, 64" or
64" has a plurality of openings formed there through which regulate the volume of air passing
through each of the Inlet apertures 56, 56 to each of the first fans 54, 54. The hot air from the
first heating element 50 is then directed through an elongated slot 58 so that it directly contacts
the Ink droplets which were deposited on the upper surface of the film layer 14.

[0063] If a second slot 59 iIs present, it I1s located downstream of the elongated slot 58.
Additional heated air can be directed through the second slot 59 and onto the printed film 12 or
12'. This heated air will aid in drying the ink deposited onto the film 12 or 12'.

[0064] The method further includes positioning a pair of second fans 72, 72 on either side of
the print head 38 to regulate the air temperature surrounding the print head 38. Lastly, a
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heater control unit 76 Is secured to the printer 10 to regulate the temperature of the first
heating element 50. The heater control unit 76 I1s electrically connected to the first heating

element 50. The method can further include attaching one or more digital readout devices 78
and/or a control panel 80 to the printer 10.
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PATENTKRAV

En printer (10) til printning af en folie (12), der senere kan printes hydrografisk pa en

genstand, omfattende:

a)
D)

9)

h)

J)

en ramme (18);

en printmekanisme monteres pa naevnte ramme og med en udvendig overflade,
naevnte printmekanisme har en indgang til modtagelse af en folies forkant,
fremfaringsanordning til fremfering af naevnte folie ved en kontrolleret hastighed
igennem nasvnte printmekanisme, et printerhoved (38), der kan bevasge sig frem
og tilbage pa en skinne placeret over naevnte folie, der fremferes, og som
placerer et flertal af bleekdraber pa neevnte folie, der fremfares, og en udgang,
der gar det muligt for nasvnte printet folie at forlade nasvnte printmekanisme;

et lag (46) fastgjort til naevnte printmekaniske, naevnte lag kan flyttes imellem en
lukket position, hvor neevnte folie er deekket, og en aben position, hvor neevnte
folie er blotlagt; kendetegnet ved, at printeren derudover omfatter:

et ferste varmeelement (50) fastgjort til neevnte lag, der opvarmer indkommende
luft;

en farste ventilator (54) placeret ved siden af naevnte farste varmeelement, der
dirigerer naevnte opvarmede luft hen pa naevnte flertal af blaekdraber placeret pa
naevnte folie, der fremfares;

en indgangsabning (56) formet i naevnte udvendige overflade af neevnte
printmekanisme, der er rettet op |1 forhold til naevnte farste ventilator;

en afdaekning (60) placeret over naevnte indgangsabning, nasvnte
abningsafdaekning har mindst en abning formet derigennem, som skaber et abent
omrade:

en skeerm (64) placeret under naevnte afdeekning og med et flertal af abninger
formet derigennem, og nasvnte skaerm regulerer maengden af luft, der passerer
igennem neevnte indgangsabning til naevnte ferste ventilator;

et par andre ventilatorer (70, 72) placeret pa hver side af naevnte printerhoved il
regulering af lufttemperaturen, der omgiver naevnte printerhoved; og

en varmestyringsenhed, der regulerer temperaturen for naevnte farste

varmeelement.

Printeren ifelge krav 1 derudover omfattende en digital afleesningsenhed fastgjort til

naevnte udvendige overflade af nasvnte printmekanisme, naevnte digitale

aflaesningsenhed registrerer lufttemperaturen over naevnte folie, der fremfares.

Printeren ifelge krav 1, hvor et andet varmeelement er placeret under nasvnte folie, der
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fremfares.

Printeren ifelge krav 3, hvor nasvnte ferste varmeelement karer ved en hgjere

temperatur end naevnte anden varmeelement.

Printeren ifalge krav 4, hvor naevnte farste varmeelement kan opvarme nasvnte

indkommende luft til en temperatur pa omkring mindst 160 °F.

Printeren ifelge krav 1 derudover omfattende en aflang abning placeret i neevnte lag
under naevnte farste varmeelement, hvorigennem opvarmet luft dirigeres hen pa

naevnte flertal af blaskdraber.

Printeren ifelge krav 1, hvor naevnte printmekanisme kan printe fra omkring mellem 600
kvadratfod | timen til omkring 1.000 kvadratfod | timen, og lufttemperaturen over nasvnte

folie, der fremfares, ligger i omradet fra omkring 170 °F til omkring 220 °F.

Printeren ifelge krav 1, hvor nasvnte printmekanisme kan printe fire forskellige farver
samtidigt, og naevnte printmekanisme karer ved et fugtighedsinterval mellem omkring
40 % til omkring 60 %.

Printeren ifelge krav 1, hvor naevnte abninger formet igennem nasvnte skaerme skaber
et abent omrade, der er mindre end et abent omrade skabt af naevnte abninger formet

igennem nasvnte afdaekning.

Printeren ifelge krav 1, hvor nasvnte fremfaringsanordning ogsa fremf@rer naevnte folie
med jaevne mellemrum igennem nasvnte printmekanisme, hvor nasvnte farste
varmeelement er et af et par af ferste varmeelementer fastgjort til neevnte lag, hvert af
naevnte par af ferste varmeelementer kan opvarme den indkommende luft, printeren
omfatter derudover en aflang abning placeret i neevnte lag under naevnte par af farste
varmeelementer; hvor naevnte farste ventilator er en af mindst to f@rste ventilatorer
placeret ved siden af naevnte par af farste varmeelementer, der dirigerer naevnte
opvarmede luft igennem naevnte aflange abning og hen pa naevnte flertal af blaskdraber
placeret pa naevnte folie, der fremferes; hvor nasvnte indgangsabning er en af mindst to
indgangsabninger formet i naevnte udvendige overflade af naevnte printmekanisme,
hver af naevnte indgangsabninger er rettet op i forhold til en af naevnte mindst to farste
ventilatorer; hvor nasvnte afdaskning er en af et par af afdaskninger, hver placeret over
en af navnte mindst to indgangsabninger, hver af naevnte par af afdaskninger har

mindst en abning formet derigennem; hvor naevnte skaerm er en af et par af skaerme
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placeret under hver af naevnte afdaskninger og med et flertal af abninger formet
derigennem, hver af naevnte skaarme regulerer masngden af luft, der passerer til hver af
naevnte mindst to ferste ventilatorer; og hvor naevnte varmestyringsenhed regulerer

temperaturen af naevnte par af ferste varmeelementer.

Printeren ifalge krav 10, hvor nasvnte folie traskkes ud af en forsyningsrulle og
fremfares igennem navnte printmekanisme til en opviklingsrulle, og naevnte par af
farste varmeelementer kan opvarme den indkommende luft til en temperatur pa

omkring mindst 160 °F.

Printeren ifelge krav 10, hvor en anden abning er formet i naevnte lag, nedstrems |
forhold til neevnte aflange abning, og opvarmet luft, der kommer ud af neevnte par af
farste varmeelementer igennem neevnte aflange abning og igennem neevnte anden
abning, vil fa naevnte flertal af blaekdraber placeret pa naevnte folie, der fremfares, til at

terre inden for omkring 15 sekunder.

En metode til printning af folie (12) omfattende trinnene:

a) fremfering af en folie fra en forsyningsrulle (32) igennem en printmekanisme, der
er monteret pa en ramme (18), naevnte printmekanisme printer naevnte folie og
genopretter naevnte printet folie pa en opviklingsrulle, neevnte printmekanisme
har en udvendig overflade, nasvnte printmekanisme har en indgang til
modtagelse af en folies forkant, fremfaringsanordning til fremfaring af nasvnte
folie ved en kontrolleret hastighed igennem nasvnte printmekanisme, et
printerhoved, der kan beveege sig frem og tilbage pa en skinne placeret over
neevnte folie, der fremferes, og som placerer et flertal af blaeekdraber pa naevnte
folie, der fremfares, og en udgang, der ger det muligt for naevnte printet folie at
forlade nasvnte printmekanisme;

b) fastgerelse af et lag (46) til naevnte printmekaniske, naevnte lag kan flyttes
imellem en lukket position, hvor naevnte folie er deekket, og en aben position,
hvor nasvnte folie er blotlagt;

C) fastgerelse af et ferste varmeelement (50) til nasvnte lag, der kan opvarme
iIndkommende |uft;

d) placering af en fgrste ventilator (54) ved siden af naevnte farste varmeelementer,
der dirigerer naevnte opvarmede luft hen pa nasvnte flertal af bleekdraber placeret
pa naevnte folie, der fremfares;

e) formning af en indgangsabning (56) i naevnte udvendige overflade af neevnte
printmekanisme, der er rettet op | forhold til naevnte ferste ventilator;

f) placering af en afdeekning (60) over nasvnte indgangsabning, naevnte afdaskning
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4

har mindst en abning formet derigennem;

g) placering af en skaarm (64) under naevnte afdaekning, nasvnte skaerm har et flertal
af abninger formet derigennem, der regulerer masngden af luft, der passerer til
naevnte farste ventilator;

h) placering af et par andre ventilatorer (70, 72) pa hver side af navnte
printerhoveder til regulering af lufttemperaturen, der omgiver nasvnte
printerhoved; og

) anvendelse af en varmestyringsenhed til at regulere temperaturen for naevnte

farste varmeelement.

Metoden ifalge krav 13 derudover omfattende formning af en aflang abning i neevnte

lag under naevnte farste varmeelement, hvorigennem naevnte opvarmet luft dirigeres

hen pa nasvnte flertal af bleekdraber placeret pa naevnte folie, der fremferes.

Metoden ifalge krav 13, hvor naevnte farste varmeelement kan opvarme nasvnte
indkommende luft til en temperatur pa mellem omkring 160 °F til omkring 220 °F og

neevnte flertal af blaskdraber tarres inden for omkring 15 sekunder.
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