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An assembly includes a light-permeable film layer, a release liner, and a print pattern. The print pattern includes a base layer. The

print pattern sub-divides the film layer into a plurality of discrete base layer areas and/or a plurality of transparent areas.

he base

layer includes a design imaging surface of a first color. The release liner includes an imperforate material. The release liner includes
a release surface. The imperforate material when viewed through said light permeable film layer is a second color contrasting with

sald first color by the graytone of said second color differing from the graytone of said first color by at least 10%. This contrast may
provide a more realistic perception of how the assembly will look In situ (e.g., on a window).
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ABSTRACT

An assembly inciudes a light-permeable {ilm layer, a release liner. and a print patiern.
The print pattern includes a base laver. The print patiern sub-divides the film laver into a
plurality of discrete base layer areas and/or a plurality of transparent areas. The base faver
includes a design imaging surface of a first color. The release liner includes an imperforate
material. The release liner includes a release surface. The imperforate material when viewed
through said hight permeable film laver is a second color contrasting with said first color by
the grayione of said second color arffering from the gravitone of said first color by at least
10%. 'This contrast may provide a more realistic perception of how the assembly will look in

situ {e.g.. on a window),

36
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Vision Control Panel Assembly with a Contrasting Colored Liner

BACKGROUND OF THE INVENTION
| Field of the Invention
100011 1The present mnvention relates generally 1o the field of seif-adhesive {iim
assemblies {or application to windows 10 make vision control panels. for example one-way
vision panels having a design on one side which 18 not visible from the other side, the othe

allowing through vision.

2. Deseription of Related Art
0002 ] Vision coniro! panels are well known, {or example panels having a design

A~

Foside

superimposed on an opaque silhouette patiern as disclosed m US RE27,186 and panels having &

L

design superunposed on a translucent "base .[.tzz-me;fn”, which enables the design to be iluminated

from the other side of the panel. as disclosed in US 6,212,805, Both of these patents disclose
seli- adhestve assemblies comprising a light-permeable film facestock layer, an adhesive layer

and a removable protective film laver, sometimes referred (0 as a liner or release liner. Such

tNM

seli-adhesive assemblies include facestock film which is perforated vinvl, or vinvl cut into

‘e Y

discrete, elongated arcas, for example stripes. or non-perforated clear {ilm.

100031 in September 1993 Visual Technologies. Inc.. N.C., USA, made pﬁ%}%%{: the

application of an additional non-perforated backing layer to the perforated liner of a perforated

self-adhesive vinvi assembly, as also disclosed in US 3,773,110 and US 5.609.638. The

benelits of an assembly with a non-perforated backing layer are various, including the ability

hold the assembly with a vacuum suction deviee, for example on the bed of a screen printing

press, and to prevent ink {rom a digital inkjet printing press passing though the perforation holes

~- a- 4"«1

Lo

2% N

for example onto a printing press platen. US 5,858,153 discloses a non-perforated replacement

tmer applied to a perforated adhesive layver afier removal of a temporary perforated liner, 1o

acihiteve the same and additional benefis,

LEY Such products are sometimes referred 1o as perforated base materials or
perforated self-adhesive assemblies or perforated {ilm assemblies or perforated self-adhesive

NM

films and are typically imaged by one of a number of printing techniques, including scre

her

printing and various digital imaging methods. for example inkjet printing, electrostatic trans

printing and thermal mass transfer printing or sublimation. A perforato d f1im assembly for

subsequent application to the outside of a window typically has a white-on-black facestock, or a

fer
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white facestock 1 conjunction with a black adhesive. An additional non-perforated backing

laver 1s typically provided by a white self-adhesive "application iape” or by a heat-bonded film.

]ﬂﬁhﬁ‘
5«M

for example a coloriess, polypropvlene ilm. A replacement liner 1s typically while or clear,

typically a white, silicone-coated paper or a silicone-coated clear paiyesi@sz When unaged with

f’

a design, i’aii{mfimg removal of the liner and application to a window, the design 18 typically
intended to be seen from outside the window, for example of a building or vehicle, iliumnatec

by natural daylight. Designs such as advertisements or signs are typically scen, thereiore,

o

against a relatively dark background of the miterior of the building or vehicle, Known

A

techniques of "undercolor removal” of 'nks have been used to compensate for this background
darkening elfect, also disclosed in PUT/US96/(9888.

{G00S] Perforated static cling film assemblies with a non-perforated liner and no
adhesive layer are also known.

{0006] US 6,552,820 discloses a method of printing 2 vision control panel 1 which a
transparent substrate is partially printed with an opaque print pattern, for example a print pattern
of lines. An optical scanning device identifics leading and trailing cdees of the select areas of

S,
A/

srinting and mstructs a digital printing machine to print a superimposed laver, tvpically a design,

on areas of the print pattern, for example a paltern of opague white en black lincs orientated
perpendicular (o the direction of primary movement of imkjet printheads, which are recognised in
contrast to the transparent substrate that 1s unprinted between the opaque printed lines.

{007 ] US 2,250,536 {Greusce} discioses the use of a liner of contrasting color in a seli-
adhesive assembly in the field of kiss-cut, self-adhesive labels, to enable the quality of the

a3

cutting of thie edges ol Kiss-cut labels to be more easily assessed following Yweeding™ of the

s’

fI

surrounding unwanted facestock material.

SUMMARY OF EMBODIMENTS OF THE INVENTION

10008 ] When imaging various ot the above-discussed {and/or other) products. there
probiem that the printed image appearance, when seen against a white or clear imperforate layer,

appears {0 be "washed out™ or weak 111 visual unpact. if the design is printed by & method which

1

deposits ik through the perforation holes onto an imperforated laver which does not have an
mK-receplive surface, for example a silicone coating 1o a release liner or an adhesive coating to

an appiication tape used as a non-perforated laver, the ink or other marking material does not

3

have normal coverage. For example, if the design ts solvent inkjet printed, the ink typically

does not adhere 10 and coalesces or forms globules or otherwise does not cover all the white or

7
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clear solid layer. No image is applied to the hole arcas with elecirostatic or thermal transier
printing. This reduction in imaged area does not give a good visual impression of the product
before application to a window and does not properly represent its final appearance. As a result,
print operators are known to apply more design colorants than are actually required or desirable
in the finished product, for example unnccessarily repeating applications of mkjet printing, n

2 ¥ oo PR 3 o g ~ cin = o 4 oxyud s 3 FURPIPPF S "ﬂ 25 AN AN AL S % >
order to seek to obtain a better visual appearance upon printing. Apart from being cxcessively

costly and visually unnecessary and/or visually undesirable in the finished product, the

JUPEVX |

application of excessive ink is not desirable environmentally. for example because of solvents
being emitted from the imaged product, cither locally or in a global context, or i the energy
consumption oi curing solvent ink.

LI Also, a curing regime suited to the imaging surface 1s typicaily not as effective at
the bottom of the perforation holes, on top of the solid liner surlace. There is the possibility that
uncured inks, for example solvent inkjet inks Iying on the non-perforated layer, have a
deleterious effect on the other materials in the assembly, for example by solvents attacking the
pressure-sensitive adhesive laver.

{00101 A similar problem exists with vision control pancls comprising cut {iim, tor
example self-adhesive vinyl lines or "stripes” disposed on a "solid" release liner, tyvpically a
white, silicone-coaied paper, as disclosed m US RE37,186, US 6,212,805, US 6,267,032, US
6,899,775 and US Patent Application 60/727.462 and with vision conirol panels comprising

clear, transparent imperforate self-adhesive film, for example as disclosed in US RE37,186, US

6,212,803, US 6,210,776, US 6,552.820. US 6,506,475, US 6.267.052 and US 6,899,775,
0011 Conversely, UV cured inks, for example applied by a éxg::'i. ket machine, may

be cured on a white or clear non-perforated liner component of a perforated or cut {ilm seli-

LN

adhesive assembiv and give the visual impression, before the liner 18 removed, of a design

Yo’

applied over a continuous white or clear surface. This provides an overly bold impression of the

design compared to the reduced impac cd by removal of the liner and application of the
imaged perforated or cut {ilm to the window of a building or vehicle with a relatively dark

interior compared to external daviight.
H0012] One or more embodiments of the present invention overcome one or more of the
3 e nee &

above-discussed deficiencies of the prior art by providing a contrasting color release liner. Such

a contrast mav improve the perception of the design on an imaged self-adhesive film assembly

ff

b
b

used for making a vision conirol panei:

L]
i
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?

(A} when lirst *’%zzz*s‘iz:d on the self-adhesive film assembly compared o the paler,
“washed out”. "whitened” or otherwise weaker appearance of a design printed on a prior art self-
adhesive film assembly with a white or colorless release liner, thus tending to reduce the
common prior art practice of print operatives applving more ink than 1s necessary or desirable.

order to achieve a stronger unage,

M
ww-»é

(B)  when observed as an timaged self-adhesive assembly, for example by a customer.
before removal of the liner, thus reducing and/or eliminating the paler, washed cut. whitened or
otherwise weaker appearance of the imaged prior art products, and

(C) so that 1t will more closely resembile the finished vision control panel or see-
through graphic panel following removal of the release liner and application of the imaged lignt
permeable f1lm laver to a window, the window typically having a relabively dark interior
background against which the design 1s observed.

{00151 According to one embodiment of the present inveniion, an assembly comprises a

iight-permeable film laver, a releasce liner, and a print pattern, said print patiern comprising

base laver, said base laver comprising:

(1) a perforated film,
(11} a cut film laver, said cut {ilm laver cut mnto a plurality of elongate fiim layer
Areas.

Or
(111}  marking material applied to an impertorate transparent {1lm,
said print pattern sub-dividing said f1lm layer into a plurality of discrete base laver areas

and/ or a plurality of transparent areas, said base laver comprising a design imaging surface of a

f

first color, said release liner comprising an imperiorate material, said release ner cComprising a
reicase surtace,

characterized in that said imperforate matenal when viewed through said hight permeabie
film layer comprises a second color contrasting with said first color by the gravione of said
second color diftering {rom the graytone of said iirst color by at least 10%

S’

(0014! Ancther embodiment of the invention comprises a method of making an

%

mbiv. said assembly comprising a light permeable film laver, a release liner, and a print

v)

pattern, said print pattern comprising a base layer, said print pattern subdividing said assembly
into a plurality of discrete base layer areas and/or a plurality of discrete transparent areas, said

base laver comprising a design imaging surface of a first color, said method comprising:
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(1) providing a seif-adhesive assembly comprising a facestock {ilm laver and an
itial release liner removably attached 1o said facestock film layer,
(11} forming said base laver of said print pattern by:

(1} perforating said self-adhesive assembly through said facestock film laver
and sard mnitial release liner {o form a perforated facestock film laver and a nerforated initial
release liner removably attached to said perforated facestock {ilm layer, said perforated
facestock film layer forming said base layer, and adhering an imperforate material of said
second color 1o said perforated initial release liner, said perforated initial release liner and said
imperiorate material forming said release liner,

(2} perforating said seif-adhesive asxcmbl through said facestock fiim laver
and said 1mnitial release liner to form a perforated facestock film layer and a perforated initial
refease liner removably attached to said perforated facestock {ilm layer. said perforated
facestock film layver forming said base laver, and removing said perforated initial reicase liner
and replacing said pertorated initial release liner with said release liner, said release liner
comprising satd second color.

(3} Kiss-cutting said facestock film layer ato a plurality of elongate arcas of
said facestoek film laver, removing alternate clongate arzas 1o leave a plurality of elongate film
arcas forming said base layer, said initial release liner comprising said second color and forming
satd release liner, or

(<) applying said base laver within said print pattern onto said facestock film

"

tayer, sawd facestock Lilm layer being transgparent,

hﬁ‘iiﬁi‘ Sc‘ziﬁ ?QEL&*L §§§1{,§” {}33}”32‘35{3‘3 il 12‘313"&,1%0&&&, ﬂ'ﬁi&t&ii&i ifh el %{w{,{“}ii{? &0%&“‘
contrasting with satd {irst color by a gravione interval of at least 10%. and wherein said second
color 1s visible through said light permeable film laver.
{0015] Another embodiment of the invention comprises a method of making a vision

CONWOL panel comprising:

(1) making one of the above-discussed assemblies.
{11) applving a design to said desigh imaging surface of said first color to form an

imaged light permeable film layer,
{i11)  removing said release liner of said second color contrasting with said {irst color
DY a graytone interval of at least 10%, and

(1v)  applying said imaged fight permeable flm laver to a transparent material.

I
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{016 A "vision control panel” comprises a transparent sheetl and a print pattern which
nartially covers the transparent sheet which, together with the conditions of illumination on
cither side of the panel, modify the visibility from one side of the panel of objects spaced from
the other side of the panel.

0017 A "see-through graphic panel” 18 a vision control panel comprising a design
superimposed on or forming part of the design imaging surface within the print pattern. US
RE37,186 discloses see-through graphic panels comprising an opaque print pattern or "silhouetic
pattern.” US 6,212,805 discloses see-though graphic panels comprising a transiucent design and
a translucent print pattern or "base patiern.”

10018} As one of ordinary skill in the art would appreciate, through vision can typically
be obtamed in either direction through a vision control panel when the level of tilununation

nerceived through panel from the far side of the panel 1s high enough relative to the illumiation

reflected from and/or transmitted through the print pattern and any design when observed from

the near side of the panel

{0019] A “hight permeable material™ aliows the transmission of light,
100201 In the context of this invention, the term "transparent” refers to either a

fransparent material or a void or voids in a 1ilm layer, {or example perforation holes m a

$ ¥

perforated {iim or gaps between cut {ilm "stripes”.

100211 A Mransparent matenal” allows an observer on one side of the transparent
material (o focus on an object spaced from the other side of the transparent material, Examples

ol transparent materials include glass and transparent plastics, for example transparent polyester,

rylic, polycarbonate or pve.

v

{00221 A "print pattern” subdivides the light permeable {ilm laver into a plurality of
discrete print areas and/or a plurality of discrete transparent areas. The nrint pattern also
subdivides the assembly into a plurality of discrete base laver arcas and/or a plurality of diserete
arcas devoid ol o base layer. The print pattern is optionally a regular geometric element in a

sular layout, a free

Ur“

regular lavout, such as a pattern of dots, a recular geometric element in an irre

form element in a regular layout, a free form clement in an irregular layout or a combination of

1

regular and free-form clements in regular and/or irregular lavouts. Instead of a number of

(

separate elements with an mterconnected transparent zone, the print pattern can be a patiern of

vu)

separale print pattern elements, such as a patiern of lines with separate paps between the lines.
The print paltern may be formed by interconnected print pattern elements with separate
transparent areas, such as a net, grid or mesh patiern, or a perforated material,

6
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10023 A “design” comprises a design color layer of different color to the first color of
the design imaging surface. The term design is intended to include any graphic image such as

indicia, a photographic image or a multi-color image of any type. The design is typically
perceived to be visually independent of the clements of the print pattern both immediately after
application of the design {o the assembly betore removal of the release Liner t© make a vision

control panel and after removal of the release liner from the imaged assembly before applying

Am)

the imaged light permeable film layer to the transparent material 1o form a vision control panel.
This teature can be tested by an observer adiacent to one side of the imaged assembly or vision
control panel from which the design s normally visible, who moves away {rom the one side of
the panel in a perpendicular direction from the imaged assembly or vision control panel until
discrete and/or interconnected elements of the print pattern can no longer be resolved by the eve

of the observer, the design remaining clearly perceptible. Design imaging techniques meiude

U

[1tho printing, screen printing and various digital imaging methods, for exampie inkjet printing,

clectrostatic transter printing and thermal mass transier printing or subiimation.

&

0024 A "design color” can be any color of any "hue”, "saturation” and "value”

-

gravtone {determining its darkness or lightness), including monochromatic black, white or gray,

known as achromatic colors, or any metatiic color such as silver or gold.

G025 There are several different systems of color measurement and parameters tor
00235 : i

deseribing color including hue. saturation and value.

1{3026] A "hue' 1s a pure color defined by a wavelength of ight. "Saturation” retfers to

the purity of a color in relation to its gray content. Maximum saturation or "chroma” colors

b(?i"ﬁi&iﬁ ne gray.

100271 “Vaiue” refers 1o how hight or dark a color 15, sometimes referred to as brightness
or iumunance, described for the purpose of this invention as a "grayvtone” on a "grayseale”, which

%

may be numerically quantified, ivpically from O (black) to 256 (while), or as a percentage from
0% {white) 1o 100% (black}. The difference between two values of gray or graviones 1s knows

as an "intervail” or a "contrast value” or heremn as a "gravione interval” or a "difference
grayione”.

0028] The term "second color™ or "contrasting color” according to the present mvention
inciudes a single color or a plurality of colors with an average difference in gravione of at least
10% {from the first color of the design imaging surface, though in practice an average difference

it

in graytone of at teast 30% from the first color 1s preferable. The term "average difference n

craytone” means a welghted average, sometimes referred to as a Gaussion blur, of 2 non-

o
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uniform second color, for example of a mottled, streaked, halftone or bitmap appearance of a
piuralily of colors. The "second color” 1s tvpically a gray or plurality of achromatic colors, in
order to avoid perceived modifications of the hues in the design colors, although 1t should be
understood that a true achromatic gray is not achievable with so-called subtractive colorants
such as inks, pigments. dyves and toners. There 1s inevitably some hue to a printed gray, however

stight, and 1n practice a printed grayv optionally comprises deposits of cvan, magenta and vellow
as well as black ink on a white design imaging surface which is not truly achromatic white,
{0291 [n the context of this invention, a colorless, non-pigmented transparent or

translucent maierial 1s deemed 1o have a graytone ol 0% (zero per cent). For exampie, 1f the
design imaging surface 18 transparent, any second color having a gravione of at least 10% i3
deemed to have a difference in gravione of at least 10% to that of the transparent “first color™.
Conversely, for exampie, a colorless, non-pigmented transparent or translucent release hiner
would not provide a 10% graytone color contrast to a white design imaging surface, but would
have zero percent contrast.

100301 A cross-section can be taken through a typical assembly of the invention

ages. a light permeable film laver and a plurality of

&

comprising a release hiner having two outer ea

-o-‘-osﬁi
R

alternate base layer portions and portions devoid of base layer. each base layer portion

comprising two outer edges. The average width between the two cdges of the base lave

) e

?
(3

portions 1s typrcally less than 10 mun, preferabiy less than 6 mm, and more preferably less than 3

mm. The average width of the portions devoid of base layer is typically less than 10 mm.

B’

3

preferably less than 6 mm, and more preferably less than 3 mm. Following application of the
design comprising the design imaging layer, the cross-section in the same position as above
comprises the base layer portions imag »d by the design imaging layer, the design imaging laver
optionally being applied to all or a numerically reduced plurality of said plurality of base laver

portions, the design imaging laver typically not covering all of the design tmaging surface of

L

3

satd plurality of base layer portions, the design being singular and perceived to be independent

S’

ol the print pattern comprising the base laver portions, as outlined above.

10031] In a first embodiment of the invention, a perforated film assembly comprises:
(1) a perforated film layer comprising a design imaging surface of a first color, for

example a winle design imaging surface of a white on black vinvl film layer or a white vinyl
fiim layer,
(11} a periorated adhesive laver, tor example a ciear or black pressure-sensitive

adhesive,
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(111} aperforated release liner, {or example a perforated paper lner with a silicone
coating, and

(1v)}  an additional non-perforated backing laver of a second color contrasiing with the
first color of the pertorated {ilm layer, for example dark gray or black, which is adhered to the

periorated release hiner to form a composite release liner. The additional non-perforated backing

M

faver acts as a background {o a design appiied to the perforated film layer imaging surface before
removal of the composite reigase liner comprising the perforated liner and additional non-
perforated backing laver and application of the imaged perforated film laver 10 a transparent
material, for exampic a window, by means of the perforated adhesive layer, to form a se

through graphic panel. The additional .mzz-ps::i‘;‘é}'{}mtcd backing laver 1s optionally paper adhered

to the perforated release liner, for example a self-adhe paper, tor example a so-called

i

application tape, or a plastic {iim, for example of polypropvlene, for example heat bonded to the
perforated release liner. The second color is either that of the parent material of the additional
non-perforated backing laver or a coating applied to 1f, for example the pressure-sensitive

adhesive laver of a self-adh: estve application tape or a colored layer printed or otherwise coate

onto the non-periorated backing layer.
{0032 in a second embodiment, a perforated {ilm assembly comprises:
(1) 2 perforated film comprising a design imaging surlace of a first color, for

example a white design imaging surface of a white on black vinvl film laver or a white vinv]
fiim layer,
(11) a pertorated adhesive layer, for example a clear or black pressurc-sensitive
adnesive, and
(1) a non-perforated release liner, for example a release-coated paper. for exampie a
siticone-coated paper, or silicone-coated polyester film, for example a replacement iiner
according to US 5.838,133. comprising a second color contrasting with the first color of the

(\n M

perforated film laver, for example gray or black.

100331 in o third embodiment. a perforated film assembly comprises:

{1} a perforated fiim comprising a design imaging surface of a first color and having
adhering properties to glass. for example a static cling film, for example comprising white-on-
black highly plasticized pve film or, for example, a urethane coated polvester film. and

(11} anon-perforated release liner, for example a release-coated paper, for example a
silicone- coated paper, comprising a second color contrasting with the first color of the
perforated film layer, for example of grav or black color.

G
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{0034, 1 a fourth embodiment of the invention. a cut film assembly comprises:
(1) a cut film comprising a design imaging surface of a {irst color, for example cut

white-on-black viny! stripes,

(i1)  a cut adhesive layer, for example a cut clear or black pressure-sensitive adhesive,
and

(i1}  a non-periorated release liner, for cxample a release-coated paper. for exampie a

suicone-coated paper, or silicone-coated poivester f1im. wmpzmng 4 seeond color contrasting

with the first color of the cut film layer, {or example gray or black.
{0035] In a fifth embodiment, a transparent film assembly comprises:
(1) an imperforate transparent film comprising a print pattern with a design imaging

surface of a {irst color, for example of while ink,

SAN~TR

(11} an adhesive layer, typicatly a waler clear pressure-sensitive adhesive

o

DA?'A#

(i)  a non-perforated release liner, for example a release-coated paper, for example a
silicone-coated paper, or silicone-coated polyester film, comprising a sccond color contrasting

with the first color of the design imaging surface of the print patiern, for exampie gray or black.
100361 [n onc or more of these embodiments, the second color i1s optionally that of the

varent material of the non-perforated release liner, or a coating, for example a printed colored

layer, or a pigmented release coating.

H0037] in one or more of the above embodiments, the second color may contrast with the
first color of the light permeable {ilm laver by a difference in graytone of at least 10%, typically

having a difference in graytone of at least 30%. Following removal of the release liner, the
imaged perforated film laver is applied to the transparent material, for example the glass window
of a building. vehicle, bus shelter or payphone Kiosk, or a plastic sheet, for exampie an acryiic or
polvcarbonate sheet i a retail display.

LIRYY Desion inks, for example ¢van (C). magenta (M), vellow {Y) and process black
(K are typically translucent and are tvpically not clearly visible against a black or dark gray
colored liner providing a background to the printed design similar to the in-service condition of
an imaged perforated material applied to the window of a relatively dark interior of a building or
vehicle.

{0391 Various embodiments of the invention include many alternatives and variants 1o
the above embodiments. On example perforated {ilm assembly with a dark contrasting color
liner comprises a pre-perforated facestock film and discrete areas of clear pressure-sensiive
adhesive on a non-perforated, conirasting color liner. As another example. a perforated film

U
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assembly comprises an imperforate, clear supporting {ilm layer, for example a polvester {iim,
lanunated to a pre-periorated facestock film, tor exampic a white on black film laminatc. a non-
perforated laver of clear pressure-sensitive adhesive and a non-perforated, contrasting coiored
ner.

{3040 The non-perforated component of the contrasting coior liner optionally compriscs
an absorbent material, for example a non-sealed black paper, for example adhered to the
perforated liner of the first embodiment, for example by means of a heat-activated adhesive
coated on the side of the perforated liner remote from the periorated adhesive layer. The
imperforate material optionally comprises a recycled paper, for example comprising & gran
eftect which is opticnally preferred 1o a uniform gray contrasting color. Similarly, the release
Lner optionally comprises a muiti-color effect or coating, for example black printed in a fine
patiern on the imperiorate material, for example a fine halftone or an rregular mottled, streaked
or bitmap pattern. Optionally, the contrasting colored non-perforated liner comprises acltivated
carbon particles acting as a pigment to provide the required color, for example black or gray,
which will also absorb solvent and reduce odours from colorants, for exampie the smell of
solvents emitied from solvent inks,

10041] For the {irst three above-discussed embodiments, a perforated film assembly
comprising a contrasting color liner typically presents an array ol contrasting colored
substantially circular apertures visible to an optical scanning device mcorporated into a printing

machine, for example an inkjet printing machine. Such systems can gather data from a loaded

seli-adhesive assembly sheet or roll to:

{1) acqa%fe the size of anv perforation anywhere on the loaded sheet or roll:
{11} cquire the number of perforations per any unit of linear or area measure:

(1) calculate the precise ratio of material to void;

{1v})  ascertamn the orentation of a loaded sheet of material;

(v} scarch for and verify the posttion and/or presence of a "distinguishing hole” or
other distinguishing non-hole feature, for example as a device to distinguish from licensed and

iniringing products:

(vi)  modify the jetiing of the image such that ink is substantially prevented from
being deposited nte voids:

(vii)  modify the jetiing of the image such that the image mntensity and contrast

characteristics suit the balance of void to material:

PP PV ]
PPN
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(viil) use the presence of a distinguishing hole to trigger a unique code, symbol, text or

logo to be jetted with the 1mage data upon the sheet;

(ix)  use the presence of the holes to calculate the extent of the area avatiabie as useful
imaging area and its orientation:

(X) position the jetted image upon the sheet in such a manner that digrtal artifacts

£

arising from the visual interaction of void and image areas are avoided or minimized, for
cxampie to avoid Moiré fringe eftects:

(xi}  create and execute a cut path co-extensive with imaged areas and, wherever
nossible. such that the cut path avoids cutting across voids so optimizing the structural integrity
of the sheet; andior

(xil}  calculate the extent and amount of tension-induced distortions in the presenied

array of holes and distort the jetted image, for example so as to compensate when the tension-

mauced distortion is relieved.

{0421 Similar data and benefits can be derived from the cut film or printed print
patterns of the fourth and {ifth embodiments.
100431 A feature of one or more embodiments of the present invention s that a printer

can be confident in the application of less ink to the assembly, where appropriate, than would
have been the case with prior art assemblies. Other features of one or more embodiments of the
present invention include reduced time of printing for certain types of printing. such as mkjet
nrinting, and less cost of ink. Another feature of one or more embodiments ol the present

invention is a reduction of the dwell time or elapsed time of any ink curing, as there 1s typically

l-(M

less ink deposited on the design imaging surface and. with selvent inks, a reduction mn the wet 1o
wet interaction of successive ink deposits. Environmental teatures according 10 one or more
embodiments of the present invention include less VOCs (Volatile Organic Compounds), for
example i ik solvents, emitted inte the aimosphere.

{0044] [f prior art perforated or cut film assemblies are inkjet printed, the mk 1s typically
applicd to both the print patiern and void areas.

10045] One or more of the first four embodiments may enable sclective printing of the
perforated or cut film laver with reduced or no ink deposition in the void positions, {or exampie
by image recognition systems, for example comprising a camera located ahead of an mkjet
pz'iz'}t’i'z&ad array in an inkjet printing machine. Such camera recognition systems can aiso be used

in the {1{th embodiment. for example fo selectively apply design ink onto a white design imaging

surface of a primt paticrn.
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{00461 Photographic imaging techniques can be used {o print the design., for example on

rht sensitive {ilm, for example by known photographic negative or

vy

a perforated or cut fibm It

(e

transparency or digital laser imaging machines, for example as supplied by Durst or Raster

S

Graphics. A black contrasting liner may benelit the photographic imaging process as it absorbs
. o i o b

tight rather than scattering light back 1o the imaging hardware or around the void areas where 1t

could cause undesirable image artifacts. In photographic imaging, the contrasting colored liner

preferably does not absorb liquids because of the subsequent development process. The release

liner optionally comprises “anti-halation” treatments known in the photographic art.

0471 A potential disadvantage with vartous prior art UV inkjet imaging of a perforated

fim layer 1s that ink applied within the holes can acquire suliicient membrane or "in-plane”

strength, owing to the chemical cross-linking of UV curing, to be removed with the facestock on

s “my

remmoval of the

-

iner, With a gray or black release liner according to one or more embodiments

'NM

of the present invention, the speed of curing of unwanted mk on the gray or black hiner may be

»'

%

reduced, compared 1o a white or otherwise reflective liner, because a higher proportion ot UV
rays are avsorbed rather than being reflected back through the ink. This greater absorplion may

tend to reduce the membrane or in-plane strength of the ink within the perforation holes, causing

*MM

it to be removed with the liner, as desire
10048} Techniques of undercolor removal can advanfageousty be used in conjunction

with various contrasting colored liners, 10 help achieve the desired visual effects 1 the finished

{}'\,

-

product, for example afler application to a window, 1 conjunction with the further saving of 1k
that undercover removal techniques provide,

[0049] Theoretically, the provision of grav arcas {(as with the prior art white arcas) may
provide the opportunity for the phenomenon of "simultaneous contrast” in which colors
contrasting o the £’zdj£i¢-t;‘3}:}i' nrinted colours could be scen on the gray portions, but the fineness ©

the printed portions and the gaps between the printed portions. would appear to render this
potental effect non-discernible to the naked eve.

LHIN] instruments, for example a spectrophotometer, can be used o analvze color and.
in the case of the present invention, enable the manipulation of color in a design in order to

sired effect in-sity, fvpicaily on a window of a building or vehicle. The

&~
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contrasting color of the liner will typically be within the range from a neutral or achromatic
craytone of 30% to black, preferably 50% 1o black. and possibly more preferably 70% to black
according to various embodiments. [f the principal infention of an embodiment of the mvention

15 1o improve the perception of the imaged assembly to a print operative, for exampile to avoid

M
.
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excessive application of ink, the selected gravtone will typically be in the range of 60% to 80%.
Fhe visual impact or strength of a design is in part determined by contrast in colors, their
juxtaposition and their respective proportional areas. A spectrophotometer can be calibrated and
adjusted to determine the desirable adjusiment, typically of color "value”, otherwise referred to
as graytone and brightness, together with any undercolor removal, in order to achieve the desired
eifect for a particular project. Color hues will not typically be varied. although there are various
techniques known in the art which may be used, for example adding blue to white to result in an
apparently mereased brightaess ot the white.

{0051 One basis of determining a commercially practical and desirable background

f

eraytong 18 to consider the visual perception of the tmaged seif-adhesive assembiv compared 1o a
conventionaily prinfed 'standard’ image on a white uniform background. Tests were undertaken
according to conventional visual perception test methodologies using five naive participants.

he participants observed a total of ten options including

¥

(1} 8 different backgrounds of a minimum variance of 5% gravtone under a printed
mmage on a perforated base material facestock applied to a clear substrate, together with

(11} a pnnted prior art assembly with the same image on the same type of facestock
with a prior art white liner on which soivent inkjet ink had coalesced to cover only a small
proportion of cach hole arca. and &

(i1} a printed prior art assembiy with the same image on the same type of facestock
with a dark graytone liner of the present invention assessed to be approximately 90% gravtone.

on which solvent inkjet ink had coalesced to cover only a small proportion of cach hole area.

100521 All the participants were asked to:
(1) grade the ten options with different background graytones marked with random letiers in

order of pereeived lightness 1o darkness.

(11} identify which of the randomly lettered samples appeared most like a "standard” version
of the image printed on a white unperforated substrate, and

e

mark” the likenesses of the prior art imaged sample and the selected option of (ii) on a

«."'.'.‘-

scale of 20 compared to the "standard” image awarded 20 points and the black. 100%

ravione vackground awarded 10 points.

All participants correctly graded all ten options, including five from 60% to 80% gravione

having intervals of 3% graytone. This result is unsurprising given the human brain's known
ability to distinguish between hundreds of thousands of different colors. All participants

selected the same option as being most like the particular standard image. The marks of likeness
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.’ l

ced from | to 4, average 2.8,

L e

of the prior art imaged sampk compared 1o the standard image ran

MX

and the likeness marks of the sclected option (ii) ranged from 10 to 14, average 12

3

representing a clear indication of the berefits of vartous embodiments of the invention. This test

program also indicated that a gravtone background of 30% graytone was considered preferable
to the prior art white background and any graytone background within the range of 50% to
100% was considered preferable 1o the prior art construction with the selected image.

{0053] To optimise a particular grayvtone for a range of images is theoretically possible

and complex but in practice has been tound not to be critical. To consider the desired likeness

of a printed self-adhesive assembly to a "standard” rendering of an image on a solid white

ff

background, in order to:

(.

(A)  deter print operatives from applyving to¢ much ink, and

(B)Y  to achieve customer satisfaction on delivery of a printed seif-adhestve assembly.
o number of selected, representative images in a particular field of commercial advertisements
were converted to achromatic or graytone images by a methodology commonplace in the
graphic arts. These were processed by prior art methods to produce a weighted average graytone

for cach 1mage, their percentage values being assessed against samples of gravione with

'i

d(.-g\“ﬁ{‘?iind $1 iC‘nL was then determined for thig S range ot iiﬂagﬁS

‘!

ntervals of 3%. An average

by calculating the simple arithmetic average of the weighted averages of grayione of the selected

»*

®.

Images, being approximalely 70%.
[0054] Another basis for deciding on a commercially desirable backgrouna graytone
would be to consider

(Cy  the hikely darkness of the typical background interiors 1o the windows on which
the imaged self-adhesive {iims are to be appiied, m order that the printed seif-adnesive
assemblies can be assessed against their appearance following application to a window, The
darkness of interiors is dependent upon manv factors, including their spatial size. the arca and

N

configuration of all windows, any glazed partitions and doors which allow daylight or external

artificial light to enter the space, any internal artificial lighting and the colors, {extures and

consequent reflectance of the interior surfaces. In certain conditions, the mterior could be

* o4

brighter than the extertor. Specific conclusions can be arrived at for particular markets, for
example for imaged perforated base materials to be applied to bus windows. but it 15 felt that

criteria (A and (B arc typically the most important in determining a gencraily desirable and

applicable contrasting color for a liner.

Sassd
L
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A conciusion of the tests was that a second color {including the option of a mulii-color second
colory of an achromatic graytone (or average graytone) within the range of 60 — 80% s mmm?i\
compatibie with a wide range of commercial graphic images but that any achromatic grayione
second color in the range of 30 — 100% 1s beneficial. A {ine, irregular, multi-colored achromatic
"second color” for the imperforate material of the release liner has been found o be particularly
advantageous according 1o one or more embpodiments i reducing the impact of the negative
pattern of the print pattern on the perceived design 14,

{O055] Additional and/or alternative objects, features, aspects, and advantages of the
present invention will become apparent from the following description. the accompanying

drawings. and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0056] For a better understianding of embodiments of the present invention as well as
other objects and turther features thereot, reference 1s made to the foliowing deseription which is

to be used in conjunction with the accompanying drawings, where:

L W)

100371 fes. TA = C are diagrammaltic cross-sections of stages in the manufacture of a

perforated film assembly of the first embodiment, having an additional non-perforated
confrasting colored iner.
{0038] Figs, 1D — I are diagrammatic cross-sections through the perforated film

assembly of Fig. 1C showing its conversion 10 a vision control panel.

‘ ’.‘s‘

0039 Frg, 16 is a diagrammatic plan of an imaged perforated film assembiy with a

{

T

gark, contrasting colored liner.
§_{m&0§ Fig. 1H 1s a diagrammatic plan of an imaged perforated film assembly applied
a base matenal.

{00611 Figs. 2A ~ b are diagrammaltic cross-secitons of stages in the manutacture of a

Vi

perforated film assembly of the second embodiment, having a dark, contrasting colored, non-

8}

perforated replacement liner.

{0062] Figs. 2F — H are diagrammatic cross-sections through the perforated film
assembly of IFig. 2k showing its conversion to a vision control panel.

10063! .’%%"‘ig,. 2J 18 a diagrammatic cross-section through a liner.

300641 2K 18 a diagrammatic cross-section through a facestock film.
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{0065] Figs. 3A - I are diagrammatic cross-sections of stages in the manufacture of a

periorated film assembly of the third embodiment, having a static ¢ling fiim facestock.

1006061 Figs. 31 - H are diagrammatic cross-sections through the perforated {ilm
assembly of g, 3B showing its conversion 1o a vision control panel.

100671 [1g. 4A 15 a diagrammatic plan of a cut {ilm assembly of the fourth embodiment.
10068] g, 413 15 a diagrammalic cross-section of the cut {ilm assembiy of Fig. 4A with

a dark, contrasting ¢olored line

{0069 Fig, 4C 18 a diagrammatic plan of an mmaged cut film assembly.

10070] Fig. 400 15 a diagrammatic cross-section through the imaged cut {ilm assembly of
tag. 4C.
{00711 Fig. 4l 18 a diagrammatic plan of imaged cut film removed from its intlial finer.
{00721 Fig. 417 1s a diagrammatic plan of imaged cut {ilm applied to a replacement liner.
100731 tig. 40 15 a diagrammatic cross-section of Fig. 4F,
10074 Fip, 4H s a diagrammatic plan of imaged cut film removed from a replacement

ner and appiied to a transparent base material.

0751 Fig. 4J 18 a diagrammatic cross-section of Fig. 4.

{076 Fig. 4K is a diagrammatic plan of Fig. 4C with imaged cut film removed.
13077] Iig. 41, 18 a diagrammatic cross-section of Fig. 4K.

10078] Fig, 4M 1s a diagrammatic plan of the residual imaged cut film apphied fo a

transparent base material,

160791 Fig. 4N is a diagrammatic cross-section of Fig, 4M.
10080] Fig. 4P 1s a diagrammatic plan of another cut fiim assembly.
081 Figs. 5A — D are diagrammatic cross-sections through stages of production of a

vision control panel comprising a transparent facestock film layer, according to the fifth

emmbodiment.

{0082] Figs. 6A — I{ are diagrammatic cross-sections through stages of production of a
vISIon control pane: comprising a transparent facestock tilm layer, according to the fiith

smbodiment.

{0083] Fig. 7A 1s a view of an imaged prior art perforated self-adhesive fiim assembly.
{U084] Fig. 71 18 the full image of Fig. 7A.
0085] Fig. 7C 15 an imaged periforated seif-aahesive film assembly of the present

invention.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION
10086] Figs. 1A — H illustrate an example of the first embodiment of the mvention. Fig.
5

[ A is a cross-section through a self-adhesive film assembly 40 comprising facestock film layer 2

with design limaging surface 20 of a first color, adhesive layer 4 and initial release tiner 6. The

'~

facestock film layer 2 is, for example, a white on black viny! laminate or a white vinyl film with

“

a black coating or a white viny! film. The adhesive layer 4 1s typically a pressure-sensitive

n’

adhesive, for example a clear acrylic based pressurc-sensitive adhesive with a white on black or

~e

a white facestock film layer 2 or a black acrvlic based pressure-sensitive adhesive with a white
facestock film layer 2. A white design imaging surface 20 is typically provided. Initial release
liner 6 typically comprises paper with a release surface 17, for example silicone-coated paper.

In Fie. 1B. the seli~adhesive assembly 40 is perforated with a pattern of holes 16, the holes 10

o
~of

(3

comprising the transparent arcas in light permeable film layer 3 and the remaining facestock film

laver 2 defining the print pattern 5. In Fig. 1C, an impertforate material of a second color
contrasting with the first color comprises an additional non-perforated backing layer 8. or
example, a black or gray paper is added to the perforated initial release liner 6. to form a
composite release liner 13, for example by heat-activated adhesive on the suriace of perforated
initial release liner 6 remote {from the facestock {ilm laver 2. As another example, the additional
non-perforated backing laver 8 is a plastic film, {or example polypropylene heat bonded {o the
perforated initial release lner 6. Such perforated film seif-adhesive assembilics are typically
intended to be sold o printing companies for imaging with a design 14, as tlustrated m cross-
section X-X in Fig. 1D, the location of cross-section X-X being shown in Fig. 1(, for example
by lithoprinting, sereenprinting or digital printing, for example inkjet printing or thermal mass
transfer printing. In order to apply the imaged, self-adhesive perforated matenal o another
surface, composite release liner 13 is first removed as shown in Fig. 1B and perforated adhesive
layer 4 is applied 1o transparent material 16, for example a window, as illustrated 1n Fig. 11,

Fig. 1G 18 a plan of the assembly of Fig. 1D in which design 14 on hght permeable film layver 3

comprising facestock film laver 2 is seen against the additional non-perforated backing layer of

contrasting color & through holes 10. Fig. 1H 1s a pian of imaged light permeable film layer 5
appited o transparent material 16.

{087 ] Figs. 2A - K illustrate 2= example of the second embodiment of the imvention.

Figs. 2A and 2B are similar to Figs. 1A and 1B, In Fig. 2C, perforated nitial release liner 6 1s

being removed 1o leave the surface of perforated adhesive layer 4 exposed, as shown mn Fig. 2D,

A replacement release liner 9 of a contrasting second color is applied to the exposed adhesive

18



CA 02688609 2015-03-04

.....

surface in Fig. 2, forming another type of perforated self-adhesive {1im assembly which 18
typically intended to be sold to printing companies for imaging with a design 14, as shown 1
Fig. 2. In order to apply the imaged, perforated self-adhesive material to another sur face,
repiacement release liner 9 1s removed, as tlustrated in Fig. 2G, and the exposed adhesive
surface 1s applied to transparent material 16, as shown in Fig. ZH. Fig. ZJ 18 a cross-section
through an exampie of a {acestock fm laver 2 comprising a light-colored, light-reflective layer
21, for example a white pve film layer with imaging surtace 20, optionaily comprising a print-

b 1

receplive coating, {or exampie (o be receptive o water-based inkjet inks, laminated to a dark-

colored, light-absorbing laver 22, for example a black pve film layer. In the art of vision control

materials, a while imaging surface 1s typicaily provided for imaging with a design and a black

"J

layer 1s tvpically provided to maximize on the see-through capability, for example in a so-called
One-way vision ¢ontrol panel. Such panels are provided, for exampic, on the windows of a bus
as part of a "bus wrap” advertisement.

10088 The replacement reiecase liner 9 1s optionally seli-colored, for exampie a black or
gray sheet of paper with a substantially clear silicone release coating or. as iliustrated in Fig. ZK.,

18 a4 base material i1, for example of white paper, with an applied coating 12 of secend color

contrasting with the first color of the design imaging surface. for example a black or gray ink

~T

onto which i1s apphied a substantially clear silicone release coating, or applied coeating 1215 a
release coating of contrasting color, for example as disclosed in US 3,250,336,

. ,‘*.

{O089] Figs. 3A — Hoillustrate an example of the third embodiment of the mvention. Fig.

Mav

8 L

3A tlustrates a cling film 13 with design imaging surface 20 of a first color, for example 4
mighly plasticized pve cling film. with an initial release liner 6. This static cling film assemblv 1s
perforated in Fig. 38 with holes 10, Perforated cling film 13 forms light permeabic film layer 3.

~y
%

The ching fibm 13 optionally comprises a white design imaging surface, for example a white
highly plasticized pve fiim or a white print-treated polvester fiim laminated to a black highty
plasticized pve film. Optionally, the perforated inttial release liner 6 18 removed, as illustrated in
Frgs. 3C and D and a replacement release liner 9 of sccond color contrasting with the first color
18 applied, as shown in Fig. 3k, to form another type of perforated {ilm assembly, typically
intended 1o be sold to printing companies. Fig. 3I° illustrates design 14 applied to the perforated

cling film 13 and Fig. 3G shows the replacement liner removed to enable application ot the

<

imaged pertorated cling film laver 13 to a transparent material 16, typicaily a window, as shown

in 18 3H.

1Y
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10090] Figs. 4A —~ N illustrate an example of the tourth embodiment of the invention.

{f

Fig. 4A is a plan of a kiss-cuttable self-adhesive film assembly 42 with cross-section X-X shown

in Fig. 4B which includes adhesive layver 4 with contrasting color release liner 7. Facestock 1lm

- 1t

faver 2 with imaging surface 20 is kiss-cut 1 cutting pattern 30, providing ciongate areas or

"stripes" of cut film and optional transparent release coating 45 encompassing the leading edges
of elongate arcas 34(11) to allow the selective removal of clongate arcas 34(1) over the length of
the self~adhesive vinyl material between cuts 32 in accordance with US Patent Application
60/727.462 (International App. No. PCT/IB2006/004217). Fig. 4C shows facestock film layer 2
imaged with design 14, also shown in cross-section Y-Y in Fig. 4D, Fig. 4 shows elongate
arcas 34(1) removed for example by means of connector area 37 and/or an application tape (not
shown) applied to the facestock film laver 2. Release coating 43 prevents the leading edges of
clongate areas 34(11) lifting in this process, which may also be achieved by other means
disclosed in PCT/IB2006/004217. This removed cut film may be applied directiy to transparent
material 16, as llustrated in Figs. 4H and J, or may be applied o contrasting colored
replacement release liner 9, as illustrated in Figs. 4F and 4G, for example to enable the umaged
cut 1ilm self~adhesive assembly to be moved to another location, for example a buiiding, for
application to transparent material 16, for example a window, alter removal of the contrasting
colored replacement release liner 9, to form a vision control panel as ilustrated in Figs. 4H and J
(transparent release laver 43 not shown). Fig. 4K illustrates the imaged cut {ilm comprising
ciongate areas 34 (1) remaining on contrasting color release liner 7, also shown 1 4:-;*@5&5;&;:{%@13
W-W in Fig. 41.. The design 14 is visible against the contrasiing color release Imer 7. The
elongate film areas 34 (IT) are connected by a residual connector area 33, which 1s optionally
retained in the finished panel of Figs. 4M and 4N, following removal of tmperforate reiease liner
7 and application to a transparent material 16, typically with the aid of an appiication tape (not
shown), or the residual connector area 33 is optionally removed. Fig. 4P illustrates another Kiss-
cuttable selitadhesive cut {ilm assembly 42 with cutting pattern 30 and sprocket holes 47, for
example 1o enable movement of the assembly through a printing machine, for example the
Gerber B dm (a trademark of Gerber Scientific Products, Inc.. US), a thermal mass transter
digital printing machine. The assembl: 42 1s otherwise typicaliv processed as Figs. 4A — N or
other variant, for exampie as described above or 1 PCT/IB2006/004217. There are many
potential variants to the above methed. For example, the design can pe applied (o the facestock

film laver 2 prior to kiss-cutting the self-adhesive vinyl stripes. As another example, 1t has been

INJ
<o
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found that alternate elongate areas can be removed by an application tape without the need for a
release layver 43,
10091} Figs. 5A — C illustrate an example of the fifth embodiment of the invention. The

self-adhesive imperforate transparent film assembly 41 of Fig. SA comprises imperiorate

transparent f1lm 23, for example a polvester film, adhesive layer 4, for example a clear acrvlic-

based pressure-sensitive adhesive, and imperforate release Hner 7. for example a black or dark
eray silicone-coated paper. In Fig. 5B, a print pattern 5 of lines, for example of a first color of
while ink 24 with white design imaging surface 20 on black ink 23 has been printed, for

cxample by screen printing according {o one of the methods of substantially exact registration
printing disclosed in US RE37.186. Desien 14 15 appiied to imaging surface 20, for example by

one of the methods of printing with differential receptivity disclosed mn US 6,267,052, {on

example digital thermal mass transfer of the design 14 to imaging surface 20, which is receplive

to digitally applied pigmented resin whereas the imperforate transparent film 23 1s not receptive
to this imaging method and remains fransparent between the printed lines. The design 14 1s seen

against {

S

i-vnon*

1w imperforate release liner 7 of a second color contrasting with the first color of design
imaging surface 20, for exampie a 70% gravione. In Iig. 3D, the imperforate release liner 7 has
been removed and the tmaged imperforate transparent filim 23 has been applied o transparent
material 16, for example a glass window. by mceans of adhesive laver 4.

{0921 Figs, 6A — B illustrate another example of the fifth embodiment ol the mvention.
This 1s similar 1o the example of Figs. SA ~ B except that the print pattern. typically of while ink
24 on black mk 235 1s applied by printing methods without exact regisiration of the two layers,
the white ink lines 24 with design imaging surface 20 being printed within the width of the black
mk ines 25, The release Imer 7 1s ot a second color, for exampie black. contrasting with the
first color, for example white, which enables an optical scanning svsient to identily the extent of
tne white ik laver Z4 agamnst the black background of black ink 25 and black release hner 7 and
to mstruct a digital printing machine o deposit design 14 substantially within white ink lines 24,

c N

as shown in fag. 60, This process can be assisted by the variant of Fig. 61, in which the lines of
design 14 are printed within black tines 25 but outside white lines 24, [f the d@s_ign inks are
transiucent, for example CMYK process inks, the design 14 will be visible nst the white ink
tines 24 but will be of substantiallv reduced visibility against the black @{igeg of the lines, for
example in accordance with US 6,210, /76, to provide the desired color rendering or percerved

colors of design 14 agamnst the white lines 24, In I1g. 6k, the imperiorate release iner 7 has

m-.-o(

been removed and the imaged imperforate transparent film 23 has been applied to transparent

21
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material 16, for example a glass window. by means of adhesive layer 4, for example a
ransparent acrvlic based pressure-sensitive adhesive.
100931 Fig., 7A represents a conventional perforated self-adhe film assembly 1maged

with design 14 revealing prior art white release liner 26 through holes 10, which produces a
whiter, lighter, weaker, paler image than the intended. tuli design 14 of Fig. 7B. g 7C
tlustrates the same design 14 applied to an assembly of an embodiment of the mvention with
contrasting colored liner 9, in this example of 60% graytone visible through holes 10, which can
be scen to represent the tull design of Fig. 7B much better than the prior art image of Fig. 7A.
The invention provides a betler umpression to customers upon receipt of the 1maged assembly
and makes it less likely for a print operative 10 apply extra mk in seeking to obtain a good image
than with the prior art assembly of Fig. 7A. The image of Fig. 7C also provides a betier
representation of a vision control panel comprising the imaged perforated film applied to a
window, when seen in davlight with a relatively dark mterior space behind the panel.

10094 ]

embodiments o arrange that an "engmeered substrate” 1s formed comprising a light permeable

FAavwwE

{ 15 possible with one or more of the above embodiments and many more

film layer, a print pattern comprising a plurality of discrete base layer areas and/or a plurality of
discrete arcas devoid of the base laver, the base layer comprising 2 design imaging surface of a
first color, and a release liner comprising an imperforate material of a second color contrasting
with the {irst color by a gravtone interval of at least 10%, the sccond color being visible through

the light permeable film layver. Such engineered substraies are optionally mass produced for saie

1]

to printers for application of the design comprising a design color faver to form an mmaged hight
permeable {1im laver. whereupon the second color of the imperforate material tyvpically remaing
visible through the hght pe&*zzzeabié film layer, the imperiorate material being umaged or the

second color being visible in combination with and optionally amended by the design color layer
or design color lavers which are typically wanslucent. The design is visible i conjunction with

the revealed second color and/or amended second color in the transparent portions of the hight

oermeable him laver

(00951 In addition to the previously mentioned benefits of one or more embodiments, an
imaged assembly provides an advantageous way of demonstrating to potential customers of se
through graphic panels how the product would work in situ. A full image printed on a solid
white background gives a false impression of the achievable quality m a see-through n situ,

which necessarily is not as good as a full image and may unduly raise expectations leading to

T
Lo
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subsequent dissatisfaction, whercas a prior art sample with a white release {iner gives a very
poor impression of the achievable quality in sity, almost certainiy causing the i0ss of a
proportion of sales as aresull. Imaged assembiies of one or more ecmbodiments of the present
mvention will assist the realistic demonstration of the potential quality of see-through graphics,

for exampie on the windows of buildings and vchicles. and thus assist sales.
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What is claimed is:

1. An assembiy comprising a light-permeable film laver, a release hiner, and
a print patlern, said print pattern comprising a base layer, said base layer

Comprising:

(1) a perforated film,

(1} acutfiim laver, sard cut f1lm layer cut into a plurality of elongate {ilm layer
areas,
Or

(111) asi» ing material applied to an imperforate transparent {ilm.

saic print pattern sub-dividing said film layver into a pluraiity of discrete base layer areas
and/ or a plurality of transparent areas, said base layer comprising a design imaging surface of a
{irst color, said release liner comprising an imperforate material, said release liner comprising a
reicase surface.

charactierized m that said imperforate matertal when viewed through said light permeabie
itlm layer comprises a second color contrasting with said {irst color by the gravtone of said
second color differing from the gravione of said first color by at least 10%,

»

wherein saig fivst color is white.

2. An assembly as claimed in claim 1, where said light permeable fiim laver
comprises a perforated film.

3, An assembly as claimed in claim 1. wherein said hight permeable film
iaver comprises a eyt fiim.

4, An assembly as claimed in claim 1. wherein said light permeable film
layer comprises an imperforate transparent film.

> An assembly as claimed in claim 1, wherein said release liner comprises a
composite release Hner comprising a perforated initial release liner and an
additional non-perforated backing layer.

0. An assembly as claimed 1n claim 1, wherein said release liner comprises a

non-periorated release line
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7. An assembiy as claumed in claim 1, wherein said second color 1s bla

3. An assembly as clammed i claim 1. wherein said second color 1s gray.

9. An assembly as claimed in claim 8, wherein said second color comprises
a gravione percentage within the range of 10% - 100%.

10, An assembiy as ¢laimed in claim 8, wherein said second color comprises
a graytone percentage within the range of 30% - 100%

11, An assembly as claimed 1n claim 8, wheren said second color comprises
a graytone percentage within the range of 30% - 100%.

12, An assembly as claimed in claim §, wherein said second color comprise
a grayione percentage within the range of 60% - 80%.

13 An assembly as claimed 1n claim 1, wherein said assembly comprises an
adhesive laver intermediate said light permeable film layer and said
release liner, wherein said adhesive comprises a pressure-sensitive
adhesive.

14, An assembly as claimed i claim 1, wherein said hght permeable film
layer comprises a cling film.

{3, An assembly as claimed in claim 14, wherein said cling film comprises
highly plasticized pve.

16, At assembly as claimed 1n claim 6, wherein said release liner comprises
an appiied coating of said second color.

V7. An assembiy as clammed in claim 6, wherein said release tiner comprises 4

relcase coating of said second color.

{2
*A
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i 8. An assembly as ciaimed 1n claim 1, wherein the imperforate material
comprises multiple coiors with an average graytone percentage above

10%.

19, An assembly as claimed 1n claim 1, wherein said second color contrasts

4 A wj‘\

by the gravione of said second color differing from

iﬁ

with said first colo

the gravtone of said first color by af least 30%.

20 An assembly as claimed m claim 1, wherein the imperforate material
comprises muitipie colors with an average gravione percentage above

o
30%.

21 An assembly as claimed in claim 1, wherein a cross-section can be taken
through said assembly comprising said release liner having two ouler
edges, and between said two ouler edges of said release liner a plurality of
alicrnate portions of said base laver and nortions devoid of said base
layer, each of said portions of said base laver having two outer edges, and
wherein the average width between said two ouier edees of said plurality
of portions of said base layer 1s less than 6 mm and the average width of
the portions devoid of said base laver is less than 6 mm.

22. A method of making an assembly, said assembly comprising a light
permeable film layer, a release liner, and a print pattern, said print pattern
comprising a base layer, said print pattern subdividing said assembly mfto
a piurality of discrete base laver areas and/or a plurality of discrete
transparent areas, said base layer comprising a design imaging surface of
a {irst color, said method comprising:

(1) providing a seif-adhesive assembily comprising a facestock film layer and an

mitial release uner removably attached to said facestock tilm layer.

(11)  forming said base laver of said print pattern by one of:
(1) perforating said self-adhesive assembly through said facestock film laver

and said mitial release hiner to form a perforated facestock film laver and a perforated initial

26
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release liner removably attached to said perforated facestock film laver, said perforated
facestock {ilm laver forming said base layer, and adhering an imperforate material of said
second color 1o said perforated inttial release liner. satd perforated inttial release hiner and said
imperforate material forming said release liner,

(2} perforating said self-adhesive assembly through saind facestock film laver
and said mnitial release liner to form a perforated facestock film layer and a perforated initial
release imer removabiy attached to said perforated facestock film laver, said perforated
facestock film layer torming said base laver, and removing said perforated initial release liner
and replacing said perforated inttial release liner with said release liner, said release
comprising sawd second color,

(33 Kiss-culting said facestock film laver into a plurality of clongate areas of

N

-

$

said facestock fihm laver, removing alternaie clongate arcas to leave a plurality ot elongate film
areas forming said base layer, said initial release liner comprising said second color and forming

said reiease liner, or

(4) applying said base laver within said print patiern onio said facestock {1
tayer, said facestock film layer being transparent,

wherein said release liner comprises an imper{orate material of a second color
contrasting wiih said first color by a gravtone interval of at least 10%,

wherein said second color is visible through said light permeable film laver. and

wherein said hirst eolor 1s while.

23, A method as claimed 1 claim 22, wherein a cross-section can be taken
through said assembly comprising said release liner having two cuter
edges, and between said two outer edges of said release liner a plurality of
alternate portions of said base layer and portions devoid of said base

. 4

two outer edges, and

.}Nn‘é
(132

laver, each of said portions of said base laver haviz
wherein the average width between said two outer edges of said plurality

of porttons of said base layer 1s less than 6 mm and the average width of

the portions devoid of said base layer is less than 6 mm

24, A method as claimed in claim 22, wherein said second color is black.
23. A method as claimed in claim 22, wherein said second color is grav.
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At

A method as claimed in claim 23, wherein said second color comprises a

oraytone percentage within the range of 10% - 100%.

K .

A method as claimed in claim 25, wherein said second color comprises a

oravione percentage within the range of 30% - 100%.

s

A method as claimed m claim 23, wherein said second Color comprises a

oravione percentage within the range of 50% - 100%.

A method as claimed in claim 23, wheremn said second color comprises a

£}/

vravione percentage within the range of 60% - 80%.

i‘.'?ﬁ./

\1

A method as claimed in claim 22, wherein said scil-

)-Mq)-u

adhesive asscmbly

comprises an adhestve layer infermediate said facestoek film layer and

said initial release liner, wherein said adhesive comprises a pressure-

sensitive adhesive.

A method as claimed in claim 22, wherein said lignt permeabie Hiim layer

comprises a cling film.

A method as claimed 1in claim 22, wherein said chne film compriseg
\ 24

highly plasticized pve

fre

A method as claimed in claum 22, wher aid release liner comprises an

applied coating of said second color.

A method as claimed in claim 22, wherein said release liner comprises a

release coating of said second color.

A method as claimed in claim 22, wherein the imperiorate material

comprises multiple colors with an average gravione percentage

contrasting with said first color by at lcast 10%.
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36. An imaged assembly comprising a hight-permeable film laver. a release
liner, and a print pattern, said print pattern comprising a base layer, said
base layer comprising:

(1) a perforated fiim,

(11) a cut film laver, said cut film layer cut mto a plurality of elongate film layer
areas,

or

(111}  marking material apphied to an imperforate transparent film,

sard print pattern sub-dividing said film layer into a plurality of discrete base layer arcas
and/ or a plurality of transparent areas, said base layer comprising a design imaging surface of
first color, said release liner comprising an imperforate material comprising a second color
contrasting with said {irst coior by the gravtone of sard second color dillering from the graytone
of said {irst color by at least 10%. sald release liner comprising a release surface, and a desipgn
comprising a desigh color laver applied to said design imaging surface to form an imaged light
permeable fm laver,

characterized in that said imperforate material s visible through said Light permeable
f1lm layer, and wherein said second color or said second color amended by said design color
layer is visible through said hight permeable film layver,

a/

wherem said first color is white.

37. An imaged assembly as claimed in claim 36, where said light permeable
fim layer comprises a perforated film.

58, An imaged assembly as claimed in claim 36, wherein said light permeable
frim layer comprises a cut film.

39, An imaged assembly as claimed in claim 36, wherein said light permeable
fiim layver comprises an imperforate transparent {ilm.

4(3. An imaged assembly as claimed m claim 36, wherein said release liner

comprises a composite release iner comprising a perforated nitial release

liner and an additional non-perforated backing laver.

29



46.

18

49,

CA 02688609 2015-03-04

An imaged assenibly as claimed in claim 36, wherein said release liner

»

comprises a non-perforated refease liner.

An imaged assembly as claimed in claim 36, wherein said second color 1s

hiack,

An imaged assembly as claimed in claim 36, wherein said second color 18

. . . 4~ NI SR RUPNS SRR S
An imaged assembly as claimed in claim 43, wherem said second ¢oior

comprises a graytone percentage within the range of 10% - 100%.

J

An imaged assembly as claimed in claim 43, wherein said second color

comprises a gravione percentage within the range ot 30% - 1G0%.

An imaged assembly as claimed n claim 43, w herein said second color

comprises a gravione percentage within the range of 30% - 100%

An imaged assembly as claimed m claim 43, w herein said second color

comprises a gravtone percentage within the range of 60% - 80%.

An imaged assembly as claimed in claim 36, wherein said assembly
comprises an adhesive layer intermediate said light permeabie film layer
and said release liner, wherein said adhesive comprises a pressure-

sensitive adhesive.

An imaged assembly as claimed in ¢laim 36, wherein said light permeable

film laver comprises a cling film.

‘-

An imaged assembly as claimed in claim 49, wherein said ¢ling film

comprises highly plasticized pve.

-~ G
~
- ,} L]
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An imaged assembly as claimed in claim 41, wherein said release hmer

{A
Frrnavak

comprises an applied coating of said second color

572 An imaved assembly as claimed 1n ¢claim 41, wherein said reiease aner

Ampht & & . -O . .e o

comprises a release coating of said second color.

e
!y

An imaged assembly as claimed in claim 36, wherein the imperforate
material comprises multiple colors with an average grayione percentage

above 15%.

54, An imaged assembly as claimed in claim 306, wherein a cross-section can
be taken through said assembly comprising said release liner having two
outer cdges, and between said two outer edges of said reiease liner a

e

plurality of alternate portions of said base layer and portions devoid of

satd base layer, each ol said portions of said base layver having two outer

edges, wherein the average width between said two outer edges of said

nlurality of portions of said basc layer is less than 6 mm and the average

(fﬁ

3

width of the portions devoid of said base layer 1s less than & mm, and
wherein ail or a reduced plurality of said _;‘}im‘&ﬁ‘z:}f of base laver portions
are 1maged with said design imaging taver, said design imaging layer
covering only a part of the aggregate design imaging surface of said
nluraiity ol basce layer portions.

55, The method of ¢laim 22, wherein:

\}i

the assembly further comprises a design comprising a design color laver:

the method further comprises {111} applying said design comprising said design color

A ?

taver to torm an smaged Light permeable {iim laver; and

LV

sard 1mperforate material is visivle through the light permeable film laver, the

imperforate material being unimaged or the second color being visibie in combination with and

optionally amended by the design color laver or design color lavers which are typically

(

transiucent, and wherein the design 1s visible in conjunction with the revealed second color

and/or amended second color in the transparent portions of the light permeable tilm layer.
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The method of claum 22 further comprising:
design to said design imaging surface of said first color to form an

(1} appiving a

eable {um laver,

imaged light permea
moving said release liner of said second color contrasting with said 1t OO

'p“ *

{11} re
cast 10%. and
rial.

by a gravtone mierval of atl
aid imaged light permeable {ilm laver {0 a transparent mate

(111} applving s
>7. A method as claimed in claim 36, wheremn said transparent materiai
COMPrises a glass window.
38. An assembly as claimed in claim 56, wherein said transparent matenal
comprises plastic,

59. An imaged assembly as claimed m claim 36, wherein second color
amended by said design color layer s visible through said Light permeabl
film laver.

60, A method of making an mmaged assembly as claimed in claun 33, wherein
sald second color 15 visible in combination with and optionally amended
avers which are typically

bv the design color layer or design coior |
in the design 1s visibie i conjunction with i

iransiucent, and vhere
revealed second color and/or amended second color in the transparent

portions of the fight permeable [1hn layer.

61, The method of clamm 32, wherein the design is percerved 1o be visuaily
mdependent of the elements of the print pattern such that when an

observer adjacent to one side of the assembly from which the design 1s

visible, moves away {rom the one side 1n a perpendicuiar

clements

normaiiy \
1bly unal discrete and/or interconnected

can no longer be resolved by the eye of the observer,

‘2

't
A.

direction from the

of the print patiern
the design remains clearly perceptibl

b

Lo
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62, The assembly of claim 36, wherein the design 18 percetved 1o be visually

independent of the clements of the print pattern such that when an

observer adiacent to one side of the tmaged assembly {rom which the

design is normally visibic, moves awayv {rom the one side in @
erpendicular direction from the imaged assembly until discrete and/or

mterconnected elements of the print pattern can no longer be resolved by

the eve of the observer, the design remains clearly perceptible.

63, The assembly of claim 1, wherein:

AR

the release iner 1s reicasably attached to the ight-permeable fiim layer, and

b3

a side of the reiease liner that faces the heht-permeable film layver comprises said sccond color

such that removal of the reiease liner irom the light-permeable f1im layer separates the second

e

colored side from the hight-permeable film layver.

64, The assembly of claim 36, wheremn:
the release liner is reicasably attached to the Light-permeable film laver, and

a side of the release liner that {aces the light-permeable fiim laver comprises said second color

&

f
\

such that removal of the release liner from the light-permeable film laver separates the second

colored side from the hght-permeable film layer,

65.  The assembly of claim 2, wherein said second color comprises a grayione

vercentage within the range of 60% - 80%.

66.  The assembly of claim 2, wherein said second cofor contrasts with said first color
by the graytone of said second color differing {rom the graytone of said first color by at least

S09.

fffff

67.  The assembly of claim 3, wherein said second color comprises a graytone

o/

percentage within the range of 60% - 80%.

%

he The assembly of claim 3, wherein said second color contrasts with said first color

by the graytone of said second color ditfering from the gravtone of said first color by at least

30%.

1,2
A,)J
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6Y. The assembly of claim 37, wheremn said second color comprises a gravtone

pereentage witnin the range of 60% - 80%.

741, The assembly of claim 37, wherein said second color contrasts with said first

e vravtone of said first color by &t

o

color by the gravione of said second color diifering from the

a5 ‘*U(m

71. The assembly of claim 38, wherein said second color comprises a gravione

percentage within the range of 60% - 80%.

72, The assembly of claim 38. wherein said second color contrasts with said first
color by the graytone of said sccond color differing from the gravtone of said tirst color by at

least 3096,

73, The assembly of claim 2, wherein said release iner comprises a composite

release liner comprising a perforated nitial release liner attached to the imperforate material,

74, The assembly of claim 37, wherein said release liner comprises a composite

release liner comprising a perforated initial release liner attached to the imperforate material.

75 1The assembiy of claim 1. wherein said second color 1s biack.
70. ‘The assembly of claum 1. wherein said second ¢olor comprises a gravione

i!a'q;sﬁ

percentage within the range of 50% - 100%.

77.  The assembiy of claim 1, wherein said assembly comprises an adhesive layer
mtermeds ot hioht ne 2abie film lav a1d release hiner
28430 L cl 101 ’L@ 1 }. Crincapif 1iim m Cr df}(. al Case HNer.

78, e assembiy of claim 1. wherein said light permeable fidm laver comprises a
ciing film
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79.  The assembly of claim 78, wherein said cling film comprises highly plasticized

nolyvinyl chioride (PVO).

3U. The assembly of claim 1, wherein said imperforate material comprises an applied

coating of said sccond color.

31, The assembly of claim 1, wherein said imperforate material comprises a release

coating of said second color.

82. The assembly of claim 1. wherein a cross-section can be taken through said

assembly comprising said release liner having two outer edges, and between said two outer

edges of said release liner a plurality of alternate portions of said base layer and portions devoid
of said base layer, each of said portions of said base layer having two outer edges, and wherein

the average width between said two outer edges of said plurality of portions of said base layer 18

fess than 6 mm and the average width of the portions devoid of said base layer 1§ less than & mm.

83,  The assembly of claim 1. wherein the release liner is releasably attached 10 the
light-permeable film layer, and the imperforate material of the release liner comprises the second

color.

84. The assembly of claim 36, wherein the release liner is releasably attached 1o the
liosht-permeable film layer. and the imperforate material of the release liner comprises the secona

cColor.

(e

L ¥
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