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A method of making reflective decals, such as for use on automobile license plates, allows one to utilize conventional reflective
face stock, yetin a mechanized and efficient manner affix a decal to a carrier for mailing. A standard web of reflective face stock,
adhesive, and first liner Is coated with a second adhesive layer (on the first liner) and a second liner is applied. The web Is
printed and dried, as with UV ink and by UV drying. Sequential numbers can be applied by printing, as can an expiration year,
etc. The web Is then die cut to separate a matrix containing reflective stock, first adhesive, first liner, and second adhesive, from
surrounding printed decals, the decals spaced from each other and connected by the second liner (e. g., 1.5 mil silicone coated
polyester). The matrix material is removed from the web by winding it up into a roll, and the web Is taken up, and then ultimately
handled by conventional labeling equipment to affix individual decals (by the second layer of adhesive) to individual carriers.
The printed web can also be acted upon to flood coat the face stock with scuff resistant UV overprint varnish, and then UV
drying the varnish.
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ABSTRACT OF THE DISCLOSURE

A method of making reflective decals, such as
for use on automobile license plates, allows one to
utilize conventicnal reflective face stock, yet in a
mechanized and efficient manner affix a decal to a
carrier for mailing. A standard web of reflective
face stock, adhesive, and first liner is coated with
a second adhesive layer (on the first liner) and a
second liner is applied. The web is printed and
dried, as with UV ink and by UV drying. Seguential
numbers.can be applied by printing, as can an
expiration year, etc. The web is then die cut to
separate a matrix containing reflective stock, first
adhesive, first liner, and second adhesive, from
surrounding printed decals, the decals spaced from
each other and connected'by the second liner (e.g.,
1.5 mil silicone coated polyester). The matrix
material is'removed from the web by winding it up
~into a roll; and the web is taken up, and then
ultimately handled by conventional labeling equipment
to affix individual decals (by the second layer of
adhesive) to individual éarriefs. The printed web |
- can also be acted upon to flood coat the face stock

with scuff resistant UV overprint varnish, and then
UV drying the varnish.
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PIGGY-BACK REFLECTIVE 5330

BACKGROUND AND SUMMARY OF THE INVENTION
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Reflective decals are used by most states to
validate on a year-by-year basis automobile license
plates, and for other purposes. Typically, a decal
is made from conﬁentionally available reflective
material (such as acrylated urethane retroflective
£ilm), and the individual decals are individually
glued to a decal carrier in order to be sent in the

mail. This procedure is not as efficient as desired.

-~ According to the present invention, a method of
making reflective decals, particularly for
automobile license plates, is provided which is
highly mechanized, and results in the guick and
accurate production of the decals in an effective
manner, and allows them to be readily applied to
individual carriers by conventional automated
labeling machines (e.g. blow-on technigues).

According to one aspect of the present
invention, a method of making reflective decals
comprises the following steps: (a) Moving in a
given direction a first web of reflective material
comprising a reflective face stock layer, a first
adhesive layer, and a first liner layer, the first
adhesive layer sandwiched between the reflective
face stock and first liner layers. The first web 1s

typically‘COmmercially purchased reflective film,
such as an acrylated urethane retroreflective film
available from Fasson under the trademark "FASIGN"

7500'series, or available from 3M under the trade
designation "SCOTCHLITE" Reflective Sheeting 5330.
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(b) Applying a second adhesive layer to the moving
first web first liner layer, and applying a second
liner layer to the second adhesive layer to produce
a second web. (c¢) Moving the second web in a given
direction. (d) Printing the moving second web
reflecti?e face stock to provide indicia thereon.
(e) Drying the printed indicia. (f) Die cutting the
printed second web to separate a matrix containing
reflective stock, first adhesive, first liner, and
second adhesive surrounding printed decals, the
decals spaced from each bther and cohnected by the
sacond liner. (g) Removing the matrix material from
association with the decals, and second liner to
produce a third web containing the decals spaced
‘along the second liner. And (h) applying the decals
from the third web to a carrier so that the second
layer of adhesive affixes the decals to the carrier.
There may also be the further sfeps, between
steps {g) and (h) of taking up the third web and
subsecquently letting off the third web and applying
the decals to a carrier by blow-on techniques (e.g.,
using a Fasson Mark VI labeler). Step {(d) may be
practiced by printing with UV ink in which case step
(e) is practiced ﬁsing a UV dryer, and it 1s also
desirable, between steps (e) and (f£f), to coat the
printed reflective face stock with overprint varnish
(such as a scuff resistant UV overprint varnish) and
then drying it (e.g., UV drying the varnish).
Step (b) is typically practiced by applying a
1.5 mil polyester liner as the second liner. Step
(d) is practiced to apply indicia indicating a year
to the second web, and also typically by applying
consecutive numbers to the second web.



According to another aspect of the present
invention, a method of making reflective decals is
provided comprising the following steps: (a) Moving
in a given direction a first web of reflective
material comprising a reflective face stock layer, a
first adhesive layer, and a first liner layer, the
first adhesive layer sandwiched between the
reflective face stock and first liner layers. (Db)
Applying a second adhesive layer to the moving first
web first liner layer, and applying a second liner
layer to the second adhesive layer to produce a
second er. ‘(c) Moving the second web in a given
direction. (d) Prﬁnting the moving second web
reflective face stock with UV ink to provide indicila
thereon. (e) UV drying the printed indicia. (£)
Die cutting the printed second web to separate a
matrix containing reflective stock, first adhesive,
first liner, and second adhesive surrounding printed
decals, the decals spaced from each other and
connected by the second liner. (g) Removing the
matrix material from association with the decals,
and second liner to produce a third web containing
the decals spaced along the second liner. And (h)'
taking'up the third web into a roll.

‘According to yet another aspect of the present
invention, a method of making automobile license
plate reflective decals is provided using a web
- comprising a reflective face stoCk, a first adhesive
layer, a first liner, a second adhesive layer, and a
" second liner, by the following steps: (a) Printing
the web reflective face stock to provide indicia

thereon. (b) Drying the printed indicia. (c) Die

cutting the printed web to separate a matrix
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containing reflective stock, first adhesive, first
liner, and second adhesive surrounding printed
decals, the decals spaced from each other and
connected by the second liner. (d) Removing the
matrix material from aséoqiation with the decals,
and second liner to produce a second web containing
the decals spaced along the second liner. And (e)
applying the deaais from the second web to a carrier
so that the second ldyer of adhesive affixes the
decals to the carrier.

It is the primary object of thé present
inventioh to provide an effective automated method
for méking reflective decals, typically for

automobile license plates. This and other objects
of the invention will become clear from an

inspection of the detailed description of the

invention, and from the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a top plan schematic view of an

_exemplary-first web utilized in the practice of the

method of the present invention;

FIGURE 2 is a is a longitudinal cross sectional
view, with the various components shown exaggerated

in size for clarity of illustration, of a second web

made from the first web of FIGURE 1;

"FIGURE 3 1is a top plan view of an exemplary
third web, according to the invention, made from the

- second web of FIGURE 2;
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FICURE 4 is a is a longitudinal cross sectional
view, with portions exaggerated in size for clarity
of illustration, showing the application of a decal
from the web of FIGURE 3 onto a decal carrier; and

FIGURE 5 is a side schematic view of exemplary

apparatus practicing the method of the present
invention. |

DETAILED DESCRIPTION OF THE DRAWINGS

An exemplary commercially available first web
10 utilized in the practice of the method of the
present invention is shown schematically in FIGURE
1. It includes a reflective face stock layer 11,
from which decals will ultimately be constructed,
the decals shown in phantom line at 12 in FIGURE 1.
The conventional reflective material web 10
illustrated in FIGURE 1 may comprise an acrylated
urethane retroreflective film with a permanent’
pressure sensitive adhesive and a liner, such as
sold by Fasgon under the trademark "FASIGN", 7500.
series. Alternatively, it can be reflective
sheeting such as sold by 3M under the trademarks
"SCOTCHLITE" or "ENSURE", typically SCOTCHLITE
Reflective Sheeting 5330, SCOTCHLITE Validation
Sheeting 5390, SCOTCHLITE Validation Security
Sheeting 5350, or ENSURE Validation Security
Sheeting.

"Accoxding to the present invention, a
conventional web 10 is made into a piggy-back
construction. As illustrated in FIGURE 2, the

conventional purchased components comprise the
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reflective face stock 11, from the first permanent
pressure sensitive adhesive layer 14, and first
liner layer 15, such as ‘a conventional kraft liner.
In order to‘make a piggy-back construction, a second
permanent adhesive layer 16 is added to the first
liner 15, and a second liner layer 17.is placed over
the second pressure sensitive adhesive layer 16.

The second liner 17 may comprise a polyester liner,
such as a 1.5 mil clear polyester silicone coated
(both sides) liner. This produces the second web 18
of FIGURE 2, the second web 18 typically made from
the first web 10 by applying the second adhesive
layer 16 and second liner layer 17 to the moving
firsf web 10, using conventional techniques.

The second web 18 is formed into a third web
having spaced decals 20, which are printed with
indicia 21, and also sequentially numbered as
indicated at 22 (see FIGURE 3). The areas
surrounding the decals 20, indicated by reference
numeral 23 in FIGURE 3, contained matrix material
that was removed so that only the decals 20 on the
second polyester liner 17 remain as the third web 24.

As indicated in FIGURE 4, the third web 24 is
utilized with a conventional labeling machine, such
as a Fasson Mark VI labeler, to apply the decals 20
to a decal carrier 25, the liner 17 being removed
and replaced by the decal carrier 25. Individual
labels 20 and individual decal carriers 25 are then
" mailed to automobile licensees (or for other uses of

. the method of the invention, other réflective decal
users).
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FIGURE 5 illustrates the equipment utilized to
produce the third web 24 (FIGURES 3 and 4) from the

second web 18 (FIGURE 2)..

The second web 18, in roll form, and mounted on
roll let-off device 27, is associated with a 1600
Webtron Flexographic Press which has been modified

for this purpose. The web 18 (with the reflective
face stock 11 on ﬁhe outside, and "up", during
prdcessing) passes through a consecutive numbering
unit 28, which may apply the indicia 22 (see FIGURE
3) to the web 18. It then passes to a UV ink print
deck 29 in which UV ink is used to print on the
reflective face stock 11. Things that can be
printed -- as indicated by indicia 21 in FIGURE 3 --
includes the vear ("93"), which may indicate the
yvear of automobile license renewal, and the State
("Nevada"), or other desired indicia. The web 18
then passes oﬁ; if desired, to a second UV ink print
deck 30, and then to a conventional UV dryer, where
the printing (e.g., indicia 21) is dried.

' Preferably, some sort of protective coating is
provided over the reflectivé face stock 11 which has
been printed with the indicia 21, 22. This may be
accomplished at the print deck 32 where an overprint
varnish is applied, e.g., by flood coating the face
étock 11 with a scuff resistant UV overprint
varnish. The'vafnish is then dried in the UV drier

33, and the web 18 then moves onto the optional

flexo print deck 34, and then to a conventional die

cutting unit 35. At the die cutting unit 35, the

matrix material surrounding the decals 20 -- the

absence of the matrix material being indicated by

- reference numeral 23 in FIGURE 3 -- 1s cut so that



it is separate from decals 20, by cutting through
the web 18 down to -- but not through -- the second
liner layer 17. At the . next stage in the apparatus
of FIGURE 5, the matrix material 1s removed, e.g.,
by pullnroli asgembly 36, and the matrix material
take-up 37, which rolls the matrix material into the
roll 38. The matrix material includes the face
stock 11, first édhesive layer 14, kraft liner 15,
and second adhesive laver 16 for all those areas of
the original web 18 except for the decals 20. Since
the adhesive 16 has a greater affinity for the liner
15 than.the silicone coated polyester liner 17, 1it
is removed with the rest of the matrix material from
the areas Z23.

After the matrix material is removed (36
through 38), the web 24 is taken up on the take-up
mechanism 40. Normally, the application of the webk
24 to the decal carriers 25 does not take place on
the equipment of FIGURE 5. Typically, this is done
at a location remote from the equipment illustrated
in FIGURE 5, such as.by utilizing a conventional
Fasson Mark VI labeler. Utilizing the labeler, as
gschematically illustrated in FIGURE 4, the bottom
liner 17 is removed and discarded, exposing the
second adhesive 16 on the first liner 15. The decal
20 is placed into position and affixed to the
carrier 25 by the secbnd adhesive layer 16. Once
the carrier 25, with attached decal 20, is received
by the ultimate user, he or she can remove the
reflective stock 11 with adhesive 14 thereon from
the liner 15 (and'adhesive 16 and carrier 25), and
apply the decal 20,to'another surface, éuch as an



automobile license plate, with the pressure
sensitive adhesive 14.

1t will thus be seen that according to the
present invention a highly automated efficient
method of making reflective decals is provided.
while the invention has herein been shown and
described in what is presently conceived to be the
most pract1ca1 and preferred embodiment, it will Dbe
apparent to those of ordinary skill in the art that
many modifications may be made thereotf within the
scope of the invention, which scope is to be
aécorded the broadest interpretation of the appended

" claims which encompass all equivalent methods and

proceqdures.
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WHAT IS CLAIMED IS:

1. A method of making reflective decals,
comprising the steps of automatically:

o (a) moving in a given direction a firét web of
reflective material comprising a reflective face
stock'layef, a first adhesive layer, and a first
liner layer, the first adhesive layer sandwiched
between the reflective face stock and first liner
layers;

| (b).appiying a second adhesive layer to the
mdving first web first liner layer, and applying a
second liner layer to the second adhesive layer to
produce a second web; |

(c) moving the second web in a given direction:

(d) printiﬁg the moving second web reflective
face stock to provide indicia thereon:

(e) drying the printed indicia;

(£) die cutting the printed second web tb
separate a matrix containing reflective stock, first
adhesive, first liner, and second adhesive, from
surrounding printed decals, the decals spaced from
each other and connected by the second liner}

' (g)'removing the matrix material from
agssoclation with the decals, and ‘second liner to
produce a third web containing the decals spaced

along the second liner; and

(h) applying the decals from the third web to a

carrier so that the second layer of adhesive affixes

the decals to the carrier.

2. A method as recited in claim 1 comprising
the further steps, between steps (g) and (h), of
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taking up the third web, and subsequently letting off

the third web, and applying the decals to a carrier
by blow-on techniques.

3. A method as recited in claim 2 wherein step
(d) is practiced by printing with UV ink, and step
(e) is practiced using a UV dryer.

4. A method as recited in claim 3 wherein step

(d) is practiced by applying consecutive numbers to
the second web.

5. A method as recited in claim 4 wherein step

{g) is practiced by winding the matrix material into
a roll.

6. A method as recited in claim 5 wherein step
(d) is practiced to apply indicia indicating a year
to the .second web. |

7. A method as recited in claim & wherein the

reflective face stock is acrylated urethane

retroflective film and the first adhesive is pressure
sensitive permanent adhesive.

8. A method as recited in claim 1 wherein step
(d)'is.practiced by printing with UV ink, and step
(e) is practiced using a UV dryer.

9. A method as recited in claim 1 wherein step

(d) is practiced by applying consecutive numbers to
the second web. |
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10. A method as recited in claim 1 wherein step
(g) is practiced by winding the matrix material into

a roll.

11. A method as recited in claim 1 wherein step
(d) is practiced to apply indicia indicating a year

to the second web.

12. A method as recited in claim 1 wherein the
reflective face stock is acrylated urethane

retroflective film and the first adhesive 1s pressure

sensitive permanent adhesive.

13. A method as recited in claim 1 wherein step
(b) is practiced to apply a silicone coated polyester

line as the second liner.

14. A method as recited in claim 1 wherein step
(b) is practiced to apply a 1.5 mil silicone coated
polyester liner as the second liner.

15. A method as recited in claim 1 comprising

‘the further steps, between steps (e) and (f), of
coating the printed reflective face stock with

overprint varnish, and drying the varnish.

16. A method as recited in claim 8 comprising

the further steps, between steps (e) and (f), of
flood coating the face stock with a scuff resistant
UV varnish, and UV drying the wvarnish.

17. A method of making reflective decals,
comprising the steps of automatically:



N

ITrTEORD
rd i v

13 . ol

o3

(a) moving in a given direction a first web of
reflective material comprising a reflective face
stock layerxr, a first adhesive layer, and a first
liner layer, the first adhesive layer sandwichea
between the reflective face stock and first liner
layers; '

(b) applying a second adhesive layer to the
moving first web first liner layer, and applying a
second liner layer to the second adhesive layer to
produce a second web; |

(c) moving the second web in a given direction;

(d) printing the moving second web reflective
face stock with UV ink to provide indicia thereon;

(e) UV drying the printed indicia;

(f) die cutting the printed second web to
separate a matrix containing reflective stock, first
adhesive, first liner, and second adhesive, from
surrounding printed decals, the decals spaced from
each other and connected by the second liner;

(g) removing the matrix material from
agssociation with the decals; and second liner to

produce a third web containing the decals spaced

along the second liner; and

{h) taking up the third web into a vroll.

18. A method as recited in claim 17 comprising
the further steps, between steps (e) and (f£), of
flood coating the face stock with a scuff resistant

UV varnish, and UV drying the varnish.

19. A method of making automobile license plate
reflective decals using a web comprising a reflective

face'stock layer, a first adhesive layer, a first



14 YN 0
¢ Y .

i ?7 ‘ed) Auge

liner layer, the first adhesive layer sandwiched
between the reflective face stock and first liner
layers, a second adhesive layer, and a second liner
layer, the second adhesive layer sandwiched between
the first and second liner layers, comprising the
steps of automatically:

(a) printing the web reflective face stock to
provide indicia thereon;

(b) drying the printed indicia;

(c) die cutting the princed web to separate a

"matrix containing reflective stock, first adhesive,

first liher, and second adhesive, from surrounding
printed decals, the decals spaced from each other and
connected by the second liner;

'(d) removing the matrix material from
association with the decals, and second lirer to
produce a second web containing the decals spaced
along the second liner; and |

(e) applying the decals from the second web to a
carrier so that the second layer of adhesive affixes

the decals to the carrier.

| 20. A method as recited in claim 1 comprisihg
the further steps, between steps (b) and (c), of
coating the printed reflective face stock with

overprint varnish, and drying the varnish. °

T?S'mart & Digqar
Ottawa, Canada
Patent Agents
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