wo 2017/044045 A8 |11}V OO OO R A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property =

Organization gi

International Bureau
=

16 March 2017 (16.03.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/044045 A8

(51) International Patent Classification: Vauxhall Street, Colombo 02 (LK). KUMARA, Saman;
B41J 3/407 (2006.01) B41J 3/28 (2006.01) c/o MAS Innovation (Private) Limited, 10th floor, Aitken
B41J 11/06 (2006.01) Spence Tower II, 315 Vauxhall Street, Colombo 02 (LK).

. .. GUNASEKERA, Kanchana; c¢/o0 MAS Innovation

(21) International Application Number: (Private) Limited, 10th floor, Aitken Spence Tower II, 315

PCT/5G2016/050437 Vauxhall Street, Colombo 02 (LK). GUNASINGHE,

(22) International Filing Date: Chamika; c¢/o MAS Innovation (Private) Limited, 10th
7 September 2016 (07.09.2016) floor, Aitken Spence Tower II, 315 Vauxhall Street,

- . Colombo 02 (LK). DESHAPPRIYA, Dinushka; c/o0 MAS

(25) Filing Language: English Innovation (Private) Limited, 10th floor, Aitken Spence

(26) Publication Language: English Tower II, 315 Vauxhall Street, Colombo 02 (LK).

(30) Priority Data: (74) Agent: KINNAIRD, James Welsh; Marks & Clerk Singa-
1515777.9 7 September 2015 (07.09.2015) GB g%eg IELSP&} Tanjong Pagar, P.O. Box 636, Singapore

(71) Applicant: MAS INNOVATION (PRIVATE) LIMITED (59
[LK/LK]; 10th floor, Aitken Spence Tower II, 315 Vaux- (81) Designated States (unless otherwise indicated, for every
hall Street, Colombo 02 (LK). kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(72) Inventors: PERERA, Prins; c/o MAS Innovation BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(Private) Limited, 10th floor, Aitken Spence Tower II, 315 DO, DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
[Continued on next page]
(54) Title: DEVICE FOR DIRECT TO GARMENT PRINTING

100

(57) Abstract: Provided herein are platens for printing on an item of

clothing, where the platens are adapted to enable the printing of a pat-

130 I tern on the item of clothing, such that the pattern may encircle the en-
140 130 tire item of clothing in a seamless manner. Also disclosed herein is an
140 . . . .
Py apparatus that makes use of said platens and a method of printing with
110 a said platens.
130
130
~N 140
FIG. 1a
160
100 110
150, d]
c 140 a
b 120
170

FIG. 1b



WO 2017/044045 A3 IIWANT 00D 0000 0 O

84)

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,

SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
—  of inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))

(48) Date of publication of this corrected version:
29 June 2017

(15) Information about Correction:
see Notice of 29 June 2017



10

15

20

25

30

35

WO 2017/044045 PCT/SG2016/050437

DEVICE FOR DIRECT TO GARMENT PRINTING

FIELD OF INVENTION

This invention relates to a platen for direct to clothing (DTC) or direct to garment (DTG)

printing, an apparatus containing said platen and associated methods.

BACKGROUND

The listing or discussion of a prior-published document in this specification should not
necessarily be taken as an acknowledgement that the document is part of the state of the art

or is common general knowledge.

The apparel industry has recently entered the age of “Fast Fashion”, where turn-around
times are key to market success. Being able to respond quickly to fickle consumer trends
will provide a decisive competitive advantage in the apparel sector to both manufacturers
and retailers. The use of ink-jet printing technology to accelerate garment sample
development and facilitate faster and more cost-effective small-scale production runs shows
great promise. This type of printing is known as direct to garment (or DTG) printing. In
addition, the use of DTG printing to print onto premade garments may result in significant
time- and cost-savings over current production and logistical methods. This is because DTG

printing can be applied on a garment at, or very close to, the point of sale.

However, current DTG printers are limited to providing and image, pattern or block of colour
onto a single surface of a garment, such as a T-shirt. As such, current DTG printers are
used to embellish part of one surface of a garment and cannot currently be effectively used
to provide a pattern or colour across an entire garment’s outer surface. This is because any
attempt to use a current commercially available printer will result in a noticeable seam and,
potentially, a misalignment of the pattern to be printed across the entire surface of the
garment. This is aesthetically unpleasing and results in reduced consumer satisfaction with

the resulting garment.

There remains a need to provide improved DTG printers that can deliver seamless and,
potentially, fully-aligned patterns across the surface of a garment. Such printers would
enable manufacturers and retailers to respond very quickly to changing fashion trends and
demand on a more local level, potentially resulting in greater profit and less wastage of

materials.
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SUMMARY OF INVENTION

The current invention provides a direct to clothing (DTC) platen that enables wrap-around
printing of an item of clothing to be achieved. A DTC printing system that makes use of said
platen is also provided. An item of clothing having a wrap-around print is also provided.

Aspects and embodiments of the invention will now be discussed below.

In a first aspect of the invention, there is provided a platen for printing on an item of clothing,
wherein the platen comprises:

a first planar surface;

a second planar surface, the second planar surface opposite to the first planar
surface and separated from the first planar surface in an axial direction; and
at least one peripheral region extending from the first planar surface to the second planar
surface,

wherein the platen further comprises a tapered region comprising a tapered edge

formed on at least part of the at least one peripheral region.

In a second aspect of the invention, there is provided a platen for printing an item of clothing.
The platen comprises a plurality of elongate segments, each segment comprising a tapered
region comprising a tapered edge, the tapered edges being configured to hold an item of

clothing in a taut arrangement for printing.

In embodiments of the first and second aspects of the invention:

(a) the tapered edge may a double-sided tapered edge;

(b) a minimum thickness of the tapered edge formed on the tapered region may
be from 0.5 mm to 150 mm (e.g. from 0.5 mm to 50 mm, from 0.7 to 5 mm, or
from 1 to 3 mm, such as 2 mm);

(c) for embodiments of the first aspect of the invention, a maximum separation of
the first and second planar surfaces may be from 0.5 mm to 50 mm (e.g. from
0.7 mm to 5 mm, or from 1 to 3 mm, such as 2 mm),

(d) the at least one tapered region may have a width of from 2 mm to 100 mm
(e.g. from 2.5 to 10 mm, or from 3 mm to 5 mm, such as 4 mm);

(e) the at least one tapered region may have a taper angle of from 0.1° to 89.5°
(e.g. from 45° to 85°, such as from 70° to 80°, such as 78°)

(f) for embodiments of the first aspect of the invention, the first and second
planar surfaces may further comprise an absorbent material.
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In a third aspect of the invention, there is provided a platen for printing on an item of clothing,
wherein the platen comprises:

a first planar surface;

a second planar surface, the second planar surface opposite to the first planar
surface and separated from the first planar surface in an axial direction; and
at least one peripheral region extending from the first planar surface to the second planar
surface, wherein

the platen further comprises a means or apparatus to transfer part of an item of

clothing disposed on the first surface of the platen onto the second surface of the platen.

In one embodiment of this aspect, the means or apparatus to transfer part of an item of
clothing disposed on the first surface of the platen onto the second surface of the platen may
be at least one edge flipping mechanism attached to the at least one peripheral region. In
an alternate embodiment of this aspect, the means or apparatus to transfer part of an item of
clothing disposed on the first surface of the platen onto the second surface of the platen may
be at least one toothed rotary actuator mechanism attached to the peripheral region of the

platen.

In embodiments of the third aspect of the invention:

(a) the peripheral edge may further comprise one or more extendible sections for
stretching an item of clothing (e.g. using springs or pneumatics and/or where
the extendible sections may be manually controlled, automated or self-
adjusting (e.g. by spring-tension));

(b) the platen may be made from one or more materials selected from the group
consisting of a metal (e.g. aluminium, stainless steel), a fiber glass and a
composite material (e.g. a carbon composite material);

(c) the platen may be a direct to clothing platen.

In a fourth aspect of the invention, there is provided a printing system comprising a platen as
described in the first, second, or third aspects of the invention and technically sensible

combinations of embodiments thereof, a template for alignment of the platen, and a printer.

In embodiments of the system:
(a) the system may further comprise a means or apparatus to automatically
rotate the platen from a first position having a first surface exposed to the printer to a second

position having a second surface exposed to the printer;
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(b) the system may further comprise an integral means or apparatus for curing an
ink and/or an item of clothing after printing, optionally wherein the means or apparatus for
curing is an apparatus to generate hot air or an infra-red lamp;

(c) the system may be a direct to clothing system;

(d) the platen may be a direct to clothing platen.

In a fifth aspect of the invention, there is provided a method of printing on an item of clothing,
comprising placing an item of clothing on a platen as described in the first to third aspects of
the invention and any technically sensible combination of embodiments thereof, printing on a
first section of the item of clothing corresponding to the first planar surface of the platen, and
printing on a second section of the item of clothing corresponding to the second planar

surface of the platen.

In a sixth aspect of the invention there is provided an item of clothing comprising an external
surface comprising at least one wrap-around printed pattern, wherein the pattern does not
exhibit a seam caused by printing. In certain embodiments, of the invention the item of

clothing is obtained or obtainable by a direct to clothing printing process.

FIGURES

Figure 1a depicts a plan view of a platen according to a first embodiment of the current
invention.

Figure 1b depicts a cross section of a tapered edge of a platen according to the first
embodiment of the current invention along line a-a.

Figure 2a shows an example of a platen for printing on tank tops and/or vests.

Figure 2b shows an example of platen formed from a plurality of parts for printing on T-shirts.
Figures 3a and 3b depict plan views of platens according to embodiments of the current
invention.

Figure 4 depicts a cross-sectional view of a platen according to an embodiment of the
current invention.

Figure 5 depicts a cross-sectional view of a platen according to an embodiment of the
current invention.

Figures 6a to 6d depict a system according to the current invention.
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DESCRIPTION

Example embodiments of the invention will now be described more fully hereinafter with
reference to the accompanying drawings; however, the invention may be embodied in
different forms and should not be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclosure will be thorough and

complete, and will fully convey example implementations to those skilled in the art.

In the drawing figures, the dimensions of layers and regions may be exaggerated for clarity

of illustration. Like reference numerals refer to like elements throughout.

As the invention allows for various changes and numerous embodiments, particular
embodiments will be illustrated in the drawings and described in detail in the written
description. However, this is not intended to limit the present invention to particular modes of
practice, and it will to be appreciated that all changes, equivalents, and substitutes that do
not depart from the technical scope are encompassed in the present invention. In the
description, certain detailed explanations of related art are omitted when it is deemed that
they may unnecessarily obscure the essence of the invention. While such terms as "first,"
"second," etc., may be used to describe various components, such components must not be
limited to the above terms. The above terms are used only to distinguish one component
from another. The terms used in the present specification are merely used to describe
particular embodiments, and are not intended to limit the present invention. An expression
used in the singular encompasses the expression of the piural, unless it has a clearly
different meaning in the context. In the present specification, it is to be understood that the
terms such as "including" or "having," etc., are intended to indicate the existence of the
features, numbers, steps, actions, components, parts, or combinations thereof disclosed in
the specification, and are not intended to preclude the possibility that one or more other
features, numbers, steps, actions, components, parts, or combinations thereof may exist or
may be added. Also, expressions such as "at least one of," when preceding a list of
elements, modify the entire list of elements and do not modify the individual elements of the

list.

In embodiments herein, the word “comprising” may be interpreted as requiring the features
mentioned, but not limiting the presence of other features. Alternatively, the word
“comprising” may also relate to the situation where only the components/features listed are
intended to be present (e.g. the word “comprising” may be replaced by the phrases “consists
of” or “consists essentially of’). It is explicitly contemplated that both the broader and
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narrower interpretations can be applied to all aspects and embodiments of the present
invention. In other words, the word “comprising” and synonyms thereof may be replaced by
the phrase “consisting of’ or the phrase “consists essentially of” or synonyms thereof and

vice versa.

As mentioned hereinbefore, the current invention relates to a direct to clothing platen for
printing on an item of clothing, wherein the platen comprises:

a first planar surface;

a second planar surface, the second planar opposite to the first planar surface and
separated from the first planar surface in an axial direction; and
at least one peripheral region extending from the first planar surface to the second planar
surface,

wherein the platen further comprises a tapered region comprising a tapered edge

formed on at least part of the at least one peripheral region.

It is believed that the tapered region (and more specifically the tapered edge, e.g. a double-
sides tapered edge) of the platen described herein enables the seamless printing of a wrap-

around patterns on an item of clothing.

When referred to herein, “pattern” refers to any printed shape that is applied to an item of
clothing by a direct to clothing (DTC) printer that makes use of the platen of the current
invention. The pattern may be a distinctive shape, whether repeating or not, or may be a
monolithic block of colour. When referred to herein, a “wrap-around” refers to printing a
pattern on at least part of the front, back and sides of an item of clothing. In other words, the
pattern is present on all three sides - front, back and at least one side of an item of clothing.

When used herein “seamlessly’, when used in relation to DTC printing, refers to there being
no visible gap and/or misalignment between the printed portions of the pattern when applied
to the item of clothing. For example, when the item of clothing applies a pattern in the form
of a dragon that circles the item of clothing from the front to the back, there is no gap or
misalignment between the various sections that are applied by DTC printing to provide the
dragon. In other words, as the dragon circles the item of clothing, there is no gap or

misalignment in the printing between the front, back and sides of the printed-upon garment.

When used herein “clothing” and “an item of clothing”, relate to any 3-dimensional, thin and
flexible substrate that may be used to conform to a whole or part of a 3-dimensional object,

whether animate (e.g. a human or an animal, such as a companion animal) or inanimate (e.g.



10

15

20

25

30

35

WO 2017/044045 PCT/SG2016/050437

a bed, a sofa, a chair, a pillow etc). Examples of clothing that may be mentioned herein
include, but are not limited to, pillowcases, bed sheets, sweaters, gloves, wrist bands, head
bands, shorts, jeans, trousers, leggings, pet wear, ties, caps, tea cosies and beer cosies. In
embodiments that may be mentioned herein, the clothing may be sweaters, gloves, wrist

bands, head bands, shorts, jeans, trousers, leggings, and pet wear.

In certain embodiments of the invention, the terms “clothing” and “an item of clothing” may
also be used to refer to a bag. Said bag may be a 3-dimensional, thin and flexible substrate,
such as an unstructured bag (e.g. a tote bag). It will be appreciated that the materials used
to make the items of clothing may be any suitable material that can be printed upon.

When used herein, the terms direct to garment (DTG) and direct to clothing (DTC) may be

used interchangeably.

For the avoidance of doubt, while the platen and the systems and methods described herein
may be particularly suited to the provision of a seamless wrap-around print on clothing, they
are also suitable for use in other printing activities as well. For example, the platen may be
suitable for use in the printing of a pattern on only one surface of clothing or a planar item
(e.g. one or both sides of a scarf or a towel). Additionally, the platen may be suitable for
printing on the whole or part of a face of a structured item, such as a structured bag (e.g. a
Birkin™ bag).

As mentioned hereinbefore, an objective of the current invention is to provide a means or
apparatus to seamlessly print a wrap-around pattern on the item of clothing. In the
embodiment discussed above, this may be achieved by a platen that has a tapered region
comprising a tapered edge formed on at least part of the at least one peripheral region. An
example embodiment of said platen is depicted in Figures 1a and 1b.

Referring to Figure 1a and Figure 1b, there is shown a DTG platen 100 having a first planar
surface 110 and a second planar surface 120 opposite to the first planar surface and
separated from the first planar surface in an axial direction and four peripheral regions 130,
each of which extend from the first planar surface to the second planar surface. The platen
embodied in Figures 1a and 1b enables a wrap-around pattern to be seamlessly printed on
an item of clothing such as a pantie by use of three tapered edges 150, formed in three
tapered regions 140 on three peripheral regions 130, two of which are opposing (i.e. to -
support the sides of the pantie), with the other peripheral region there between (i.e. to

support the seat of the pantie).
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The embodiment of Figures 1a and 1b may be particularly suitable for use in the wrap-
around printing of an item of clothing, such as a pantie. When a pantie is placed onto the
platen 100, the pantie becomes stretched over at least some of the peripheral regions of the
platen, with the tapered regions being designed to come into close contact with the stretched
portions of the pantie (i.e. sides and seat of the pantie), such that the tapered edges 150
stretch the pantie even further at the point of contact. The pantie may then be subjected to
DTG printing using the first surface of the platen 110, such that a first side of the pantie is
covered, followed by printing on the second surface of the platen to provide a pantie that has
a wrap-around and seamless pattern applied to it. In contrast, the use of a similar platen
having non-tapered edges (e.g. flat or rounded edges) in DTG printing resulted in a pantie
that has a wrap-around pattern applied to it, but where the seam caused by printing on the

first and second sides of the pantie are visible.

It will be appreciated that a platen of the current invention may have any suitable shape,
provided that the shape enables the seamless wrap-around DTG printing of an item of

clothing, further the platen may be formed from a plurality of parts.

Figure 2a shows an example of a platen for printing on tank tops and/or vests. The platen
250 has tapered regions 255 on the top edge and on the side edges. It will be appreciated

that these tapered regions also comprise a tapered edge.

Figure 2b shows an example of platen formed from a plurality of parts for printing on T-shirts.
The platen 260 is formed from three parts: a body part 270 and two arm parts 280. The body
part 270 is rectangular and has tapered regions 275 running along the full length of the side
edges. The arm parts 280 have portions shaped to correspond to the arms of a T-shirt and
have tapered regions 285 running along the top of bottom edges. It will be appreciated that

these tapered regions also comprise a tapered edge.

In the embodiment of Figures 1a and 1b, the platen is provided with four peripheral regions
130, three of which contain tapered regions 140. It will be appreciated that the tapered
platens of the current invention may contain one or more peripheral regions (e.g. from one to
twenty, such as one to ten, such as from one to eight, such as from four to six peripheral
regions) and that each of said peripheral regions may contain one or more tapered regions
(e.g. from one to four, such as from one to two, such as one tapered region(s)) that cover
whole or part of said peripheral region. For example, as shown in Fig. 2b, each part of the



10

15

20

25

30

35

WO 2017/044045 PCT/SG2016/050437

platen has four peripheral regions, with two of these peripheral regions also containing a

tapered region.

As shown in Figure 1b (which is a cross-section taken along line a-a of Figure 1a), the
tapered edges 150 may be double-sided. That is, the tapered region has two tapers, one
extending from the first surface 110 and one extending from the second surface 120 that
meet to form the tapered edge 150. In other embodiments of the invention that may be
mentioned herein, the tapered edges may be single sided, such that the tapered region only
has one taper extending from the first surface 110 or the second surface 120 of the platen
100.

Referring to Figure 1b, the platen has a maximum separation (a) between the first and
second surfaces. In embodiments of the invention relating to tapered platens, the maximum
separation of the first and second planar surfaces (a) may be from 0.5 mm to 150 mm (e.g.
from 0.5 mm to 50 mm, from 0.7 to 5 mm, or from 1 to 3 mm, such as 2 mm). In particular
embodiments of the invention, the maximum separation of the first and second planar
surfaces (a) may be 2 mm. While the embodiment in Figure 1b depicts the first and second
surfaces of the platen in a substantially parallel arrangement, it will be appreciated that the
first and second surfaces do not need to be parallel, provided that these surfaces enable a

continuous print to be applied to an item of clothing.

As shown in Figure 1b, the tapered region(s) of the platen has a width (b), which may be
measured from the beginning of the taper on the first 160 and/or second 170 surface to the
tip of the tapered edge 150. In embodiments of the invention relating to tapered platens, the
width (b) of the tapered region(s) of the platen may be from 2 mm to 100 mm (e.g. from 2.5
mm to 10 mm, or from 3 mm to 5 mm). In particular embodiments of the invention, the width

(b) of the tapered region(s) of the platen may be 4 mm.

As depicted in Figure 1b, the tapered edge 150 has a minimum thickness (c), which is at the
apex of the tapered edge. In embodiments of the invention relating to tapered platens, the
minimum thickness (c) of the tapered edge formed the tapered region(s) is from 0.1 to 5 mm
(e.g. from 0.5 to 0.5 mm, or from 0.2 to 0.4 mm). In particular embodiments of the invention,

the minimum thickness (c) of the tapered edge may be 0.3 mm.

Finally, as shown in Figure 1b, the taper formed in the tapered region has an angie of taper
(d) that may be measured by reference to the beginning of the taper on the first 160 and/or

second 170 surface. In embodiments of the invention relating to tapered platens, the angle
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of taper (d) may be from 0.1° to 89.9° (e.g. from 45° to 85°, such as from 70° to 80°). In
particular embodiments of the invention that may be mentioned herein, the angle of taper (d)

may be 78°.

It will be appreciated that the dimensions and angles referred to hereinbefore may be used
in any combination whatsoever and apply equally to single- and double-sided tapered edges.
For example, the platen may have a double-sided tapered edge 150 and have a maximum
separation of the first and second planar surfaces of 2 mm, a width (b) of the tapered
region(s) of 4 mm, a minimum thickness (c) of the tapered edge of 0.3 mm and an angle of
taper (d) of 78°.

The platens of the invention may be made using a metal such as aluminium or stainless
steel. Alternatively, the platens may be made using a fiber glass or a composite material
(e.g. a carbon composite material). It will be appreciated that combinations of these
materials may be used to make portions of the platen. For example, stainless steel may be
used to make the tapered regions of a tapered platen, with the remaining parts of the platen
being made out of a carbon composite material. In particular embodiments of the invention
that may be mentioned herein, the tapered platen may be made from aluminium. For the
avoidance of doubt, platens of the invention comprising a means or apparatus to transfer
part of an item of clothing disposed on the first surface of the platen onto the second surface

of the platen may be made of similar materials.

In certain embodiments of the invention, the platen may be expandable. That is, and as
exemplified by Figure 3a, the platen may contain sections 180, 181 that can expand to better
fit the size of the item of clothing that is to be printed, such that the item of clothing is
stretched more fully to enable a better wrap-around print. Platens according to these
embodiments may contain one or more mechanisms 190 for expanding the sections 180,
181 to fit the item of clothing. This may be done manually or automatically before fitting the
item of clothing to the platen 100. Alternatively, the platen may also contain a force-
feedback mechanism to determine the ideal tension that the attached item of clothing
requires for optimal printing. This force-feedback mechanism allows the platen to
automatically adjust its size, and thereby the tension applied to the item of clothing, to the
optimal level, thereby removing the need to manually determine the ideal tension for the
attached item of clothing beforehand. In addition, the same force feedback mechanism may
also be used to detect which sections of the platen are in contact with the garment and then
expand only those sections, as it is only the sections that are in contact with the item of

clothing that need to be expanded to enable optimal printing of the item of clothing. This
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may reduce the number of different platens that are needed to print various similar items of

clothing of differing sizes.

It will be appreciated that the expandable sections may operate using any suitable means.
For example, the expandable sections may be controlled using springs or pneumatics and
the extendible sections may be manually controlled, automated or self-adjusting (e.g. by

spring-tension).

As shown in Figure 3a, the mechanisms 190 for expanding the sections 180, 181 do not
need to have the same width as the section 180, 181 it is attached to. Provided that the
clothing is stretched taut at the points of contact with the sections 180, 181 (i.e. the tapered
regions 140) there is no need for the clothing to rest on a fully flat surface on a platen. This
is because the platen may be used with a printer head that does not come into physical
contact with clothing on the platen when a printed pattern is applied. For example, when an
inkjet printer head is used, the inkjet droplets that come into contact with the clothing to form
the pattern will not cause a distortion of the pattern provided that the clothing is stretched
taut by the tapered regions 140 which are held in position by the expandable regions. In
certain embodiments, all areas of the garment that are on the tapered edges may need to be
supported along their entire length (e.g. for undergarments, the sides connecting the
waistband and gusset should be supported along their entire length, as should the edge of

the gusset).

The platens depicted in Figures 1 to 3a include a first and second surface (e.g. 110, 120
according to Fig. 1b), said surfaces may further comprise an absorbent material. Said
absorbent material may be mounted, integrated or applied to the surfaces (110, 120) in order
to prevent wet ink that may be on the surfaces (110, 120) from transferring onto the garment
while it is being removed from the platen, which may otherwise result in smudging or spoiling

of the pattern.

In an embodiment, the platen may comprise a plurality of edge portions which are configured
to hold a garment in a taut configuration. Figure 3b shows a platen 350 which holds an item
of clothing 355 in a taut configuration for printing. The platen comprises three segments 360
which are labelled A in Figure 3b and a truss 370 which is labelled B in Figure 3b. The truss
may be spring loaded to hold the segments 360 in position and the garment in the taut
configuration. The segments 360 each have an edge 365 which comprises a tapered portion.
The tapered portions are arranged where the edge portions 365 of the segments 360 are in

contact with the item of clothing. As described above in relation to Figure 3a, the item of
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clothing is held taut by the edge portions of the segments and does not require a surface

behind all of the area which is printed.

In alternative embodiments of the invention, the platen may use a means or apparatus to
transfer part of an item of clothing disposed on the first surface of the platen onto a second
surface of the platen in order to seamlessly print a wrap-around pattern on an item of

clothing.

In certain embodiments, the means or apparatus to transfer part of an item of clothing
disposed on the first surface of the platen onto the second surface of the platen may be at
least one edge flipping mechanism attached to the peripheral region of the platen. An

example of these embodiments is provided by Figure 4.

Figure 4 (A-C) depicts a platen having an edge flipping mechanism according to the
invention with an item of clothing disposed thereon. In Figure 4A, the platen 200 has a first
planar region 211 and a second planar region 221 and has a peripheral region 230
extending from the first planar region to the second planar region. The peripheral region
contains an edge flipping mechanism 235 attached thereto. The first planar surface 210
may be formed by the first planar region 211 and part(s) of the edge flipping mechanism 235
(e.g. as shown in Figure 4A) and the second planar surface is formed by the second planar
region 221 and part(s) of the edge flipping mechanism 235 (e.g. the same part(s) of the edge
flipping mechanism 235, as shown in Figures 4B and 4C). When an item of clothing 114 is
placed on the platen of Figure 4A, a first portion 115 of a first face of the item of clothing is
disposed on the first planar region 211 of the platen and second portions 116 of the first face
of the item of clothing are disposed on the flipping mechanism 235 disposed in the
peripheral region 230 of the platen. A second face 117 of the item of clothing is partly
disposed on the second planar region 221 and partly disposed on the flipping mechanism
235. The flipping mechanism in Figure 4A is presented in a first configuration, such that the
second portions 116 of the first face of the item of clothing 114 in contact with the flipping
mechanism are substantially planar with the first portion 115 of the first face of the item of
clothing located on the first planar region 211 of the platen 210, which allows a continuous
print across the entire first face of the item of clothing. Following DTG printing on the first
surface of the item of clothing 114, the flipping mechanism transitions to a second
configuration as shown in Figure 4B, thereby bringing part 118 of the second portions 116 of
the first face of the item of clothing 114 into planar alignment with the second planar region
221 of the platen 200, such that a seamless wrap-around print may be accomplished

following (optional) flipping of the platen, as shown in Figure 4C.
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As shown in Figures 4A and 4C, the flipping mechanisms 235 extend above the surface
defined by the first planar region 211 (Figure 4A) or the second planar region 221 (Figure
2B), such that the item of clothing 114 is stretched taut by the flipping mechanisms 235 to

provide a substantially flat surface for printing on.

As will be appreciated, the actual number of flipping mechanisms 235 that are employed
may vary depending on the item of clothing that is to be printed. These flipping mechanisms
may operate in concert with one another or may operate independently, depending on the
item of clothing to be printed. In common with the tapered platens described hereinbefore,

the flipping mechanism may be attached to expandable sections of the platen.

In certain embodiments, the means or apparatus to transfer part of an item of clothing
disposed on the first surface of the platen onto the second surface of the platen may be at
least one toothed rotary actuator mechanism attached to the peripheral region of the platen.
An example of these embodiments is provided by Figure 5.

Figure 5 (A-C) depicts a platen 300 having two toothed rotary actuator mechanisms
according to the invention with an item of clothing disposed thereon. In Figure 5A, the platen
300 has a first planar region 311 and a second planar region 321, and has a peripheral
region 330 extending from the first planar region to the second planar region. The peripheral
region 330 contains toothed rotary actuator mechanism attached thereto. The first planar
surface 310 may be formed by the first planar region 311 and the rotary actuator
mechanisms 335 in planar alignment with the first planar region 311 and the second planar
surface 320 is formed by the second planar region 321 and the rotary actuator mechanisms
335 in planar alignment with the second planar region 321. When an item of clothing 114 is
placed on the platen of Figure 5A, a first face of the item of clothing is disposed on the first
planar surface 310 of the platen, such that a first portion 115 is disposed on the first planar
region 310 and second portions 116 of the first face of the item of clothing are disposed on
the rotary actuator mechanisms 335 disposed in the peripheral region 330 of the platen. A
second face 117 of the item of clothing is partly disposed on the second planar surface 320
and partly disposed on the flipping mechanism 335. The rotary actuator mechanisms in
Figure 5A are presented in a first configuration, such that the second portions of the first face
116 of the item of clothing 114 in contact with the rotary actuator mechanisms are
substantially planar with the first portion 115 of the first face of the item of clothing located on
the first planar surface of the platen 310, which allows a continuous print across the entire

first face of the item of clothing. Following DTG printing on the first face of the item of
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clothing 114, the rotary actuator mechanisms transitions to a second configuration as shown
in Figure 5B, thereby bringing part 118 of the second portions 116 of the first face of the item
of clothing 114 into planar alignment with the second planar surface 320 of the platen, such
that a seamless wrap-around print may be accomplished following (optional) flipping of the

platen, as shown in Figure 5C.

As will be appreciated, the actual number of rotary actuator mechanisms that are employed
may vary depending on the item of clothing that is to be printed. These rotary actuator
mechanisms may operate in concert with one another or may operate independently,
depending on the item of clothing to be printed. In common with the tapered platens
described hereinbefore, the rotary actuator mechanism(s) may be attached to expandable

sections of the platen.

The Embodiments shown in Figures 4 and 5 have been found to be particularly effective

when used with fabric having a thickness of greater than 0.4mm.

The platens described hereinbefore may be attached to a system for DTG printing. Said
system may be a DTG printing system comprising a direct to item of clothing platen
according to any embodiment of the invention as described hereinbefore, a template for
alignment of the platen and a printer. In certain embodiments of the invention, the system
may further comprise a means or apparatus to automatically rotate the platen from a first
position having a first surface exposed to the printer to a second position having a second
surface exposed to the printer. It will be appreciated that the platens described hereinbefore
as aspects of the invention (and their embodiments) may be an integral part of the printer,
such that the platen form the printer bed. In such embodiments, the rotation mechanism

described above may also be integrated into the printer, though this need not be the case.

Figures 6a to 6d depict a system according to the current invention, wherein the system
contains a platen 100 (which may be any platen according to the current invention), a
template for alignment of the platen 410 and a printer (not depicted). In the embodiment
depicted in Figures 6a to 6d, the system further comprises a mechanism 420 that
automatically rotates the platen from a first position having a first surface exposed to the
printer to a second position having a second surface exposed to the printer. The mechanism
420 comprises a holder 430 for the platen 100, a rotation device 440 and a device 450 for
vertically removing and replacing the platen from the template 410. Following printing of an
item of clothing on a first planar surface of a platen 100, the device 450 will lift the holder 430
and attached platen 100 off from the alignment template 410 to enable the rotation device to
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rotate the holder and platen to expose the second planar surface of the platen for printing.
Following rotation, the holder and platen are returned to rest within the alignment template
and the item of clothing disposed on the second planar surface of the platen 100 is printed.

Thus, the system allows for a seamless wrap-around print of an item of clothing.

As depicted in Figure 6d, the system may further comprise a template 410, upon which the
platen and the holder rest. The template 410 can contain a custom cut-out matched to the
shape of the platen to help prevent the platen from moving. The cut-out may contain relief
sections that ensure that the item of clothing does not come into contact with another
surface and smudge before curing. This helps to prevent non-uniform sections of the item of

clothing (such as seams) creating an uneven surface on either side of the platen.

Although not shown, the system may also include an integrated curing means or apparatus
for curing an ink and/or an item of clothing after printing, such as an apparatus to generate

hot air or an infra-red lamp.

It will be appreciated that the printing on the first and second planar surfaces may be
accomplished simultaneously. Alternatively, the printing on the first and second planar
surfaces may be accomplished sequentially, such that printing is accomplished on the first

planar surface, followed by printing on the second planar surface.

As noted hereinbefore, the platen, the system and the processes described above relate to
the manufacture of an item of clothing. Thus, there is also provided an item of clothing
comprising an external surface comprising at least one wrap-around printed pattern, wherein
the pattern does not exhibit a seam caused by printing. In particular embodiments that may
be mentioned herein, the item of clothing may be obtained or obtainable by a direct to
clothing printing process. Such an item of clothing may be distinguishable over other items

of clothing printed using different techniques by, amongst other things, simple hand-feel.

As mentioned hereinbefore, the item of clothing may be any thin and flexible substrate that
has a 3-dimensional shape that may be used to cover whole or part of a 3-dimensional
object. Such items of clothing may be pre-prepared and printed using the platen and
techniques described hereinbefore to provide an item of clothing that has a continuous,
wrap-around pattern disposed on a surface thereof, which would not otherwise be
achievable, except by the individual printing of panels of material, followed by hand

alignment and sewing.
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In summary, the platens, the systems and the processes described hereinbefore enable one
to seamlessly print a pattern on a 3-Dimensional substrate using only two printing operations
in 2-Dimensions (e.g. “front” and “back” of a substrate). In other words, the technology
described herein enables the (potential) complete 3-Dimensional coverage of a substrate

using only two printing passes.
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Claims

1. A platen for printing on an item of clothing, wherein the platen comprises:

a first planar surface;

a second planar surface, the second planar surface opposite to the first planar
surface and separated from the first planar surface in an axial direction; and
at least one peripheral region extending from the first planar surface to the second planar
surface,

wherein the platen further comprises a tapered region comprising a tapered edge

formed on at least part of the at least one peripheral region.

2. The platen according to Claim 1, the tapered edge is a double-sided tapered edge.

3. The platen according to Claim 1 or Claim 2, wherein a maximum separation of the
first and second planar surfaces is from 0.5 mm to 150 mm (e.g. from 0.5 mm to 50 mm,

from 0.7 to 5 mm, or from 1 to 3 mm, such as 2 mm).

4, The platen according to any one of Claims 1 to 3, wherein the first and second planar

surfaces further comprise an absorbent material.

5. A platen for printing an item of clothing, the platen comprising:
a plurality of elongate segments, each segment comprising a tapered region
comprising a tapered edge, the tapered edges being configured to hold an item of clothing in

a taut arrangement for printing.

6. The platen according to Claim 5, wherein the tapered edge is a double-sided tapered
edge.
7. The platen according to any one of Claims 2 to 6, wherein a minimum thickness of

the tapered edge formed on the tapered region is from 0.1 to 5 mm (e.g. from 0.2 to 1 mm,

or from 0.2 to 0.4 mm, such as 0.3 mm).

8. The platen according to any one of Claims 2 to 7, wherein the at least one tapered
region has a width of from 2 mm to 100 mm (e.g. from 2.5 to 10 mm, or from 3 mm to 5 mm,

such as 4 mm).
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9. The platen according to any one of Claims 2 to 8, wherein the at least one tapered
region has a taper angle of from 0.1° to 89.5° (e.g. from 45° to 85°, such as from 70° to 80°,
such as 78°).

10. A platen for printing on an item of clothing, wherein the platen comprises:

a first planar surface;

a second planar surface, the second planar surface opposite to the first planar
surface and separated from the first planar surface in an axial direction; and
at least one peripheral region extending from the first planar surface to the second planar
surface, wherein the platen further comprises a means or apparatus to transfer part of an
item of clothing disposed on the first surface of the platen onto the second surface of the

platen.

11. The platen according to Claim 10, wherein the means or apparatus to transfer part of
an item of clothing disposed on the first surface of the platen onto the second surface of the
platen is at least one edge flipping mechanism attached to the at least one peripheral region.

12. The platen according to Claim 10, wherein the means or apparatus to transfer part of
an item of clothing disposed on the first surface of the platen onto the second surface of the
platen is at least one toothed rotary actuator mechanism attached to the peripheral region of

the platen.

13. The platen according to any one of the preceding claims, wherein the peripheral

edge may further comprise one or more extendible sections for stretching an item of clothing.

14. The platen according to any one of the preceding claims, wherein the platen is made
from one or more materials selected from the group consisting of a metal (e.g. aluminium,

stainless steel), a fiber glass and a composite material (e.g. a carbon composite material).

15. The platen according to any one of the preceding claims, wherein the platen is a

direct to clothing platen.

16. A printing system comprising:
a platen as described in any one of Claims 1 to 15;
a template for alignment of the platen; and

a printer.



19
WO 2017/044045 PCT/SG2016/050437

17. The system according to Claim 16, wherein the system further comprises a means or
apparatus to automatically rotate the platen from a first position having a first surface

exposed to the printer to a second position having a second surface exposed to the printer.

18. The system according to Claim 16 or Claim 17, wherein the system further comprises
an integral means or apparatus for curing an ink and/or an item of clothing after printing,
optionally wherein the means or apparatus for curing is an apparatus to generate hot air or

an infra-red lamp.

19. The system according to any one of Claims 16 to 18, wherein the system is a direct
to clothing system and/or the platen is a direct to clothing platen.

20. A method of printing on an item of clothing, comprising:
placing an item of clothing on a platen as described in any one of Claims 1 to 15;
printing on a first section of the item of clothing corresponding to the first planar
surface of the platen; and
printing on a second section of the item of clothing corresponding to the second

planar surface of the platen.
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