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Description

Technical Field

This invention concerns the production of security
documents, such as passports, identity cards, identifi-
cation badges and labels, driving licences and the like.
More particularly, it concerns a technique for providing,
within a laminated structure, a printed image that is sig-
nificantly more secure than images obtained by conven-
tional procedures.

Background

The most common method of producing identity
cards, identification badges and the like involves the
steps of (i) mounting a photograph on a backing sheet
of light card, (ii) sandwiching the card (with the photo-
graph attached) between two sheets of a transparent
plastics material, then (iii) bonding (using heat) the
transparent sheets together at their edges. Such cards
and badges, however, do not possess the degree of
security that is required for passports and for passes to
regions containing secret and classified information, for
itis possible to cut the cards and badges near the edges
of the transparent sheets, remove the card, substitute a
new photograph, and then seal the modified card
between two new sheets of transparent plastics mate-
rial.

Passports are still produced by a technique which
involves bonding a photograph to a page of the pass-
port, using a conventional paper glue, then covering at
least part of that page (with the photograph affixed) with
either a transparent strip of a polyester material having
adhesive on one side or a glass bead laminate. In this
way the photograph is covered by the transparent strip
or the glass beads and its security is improved. How-
ever, it is possible for a determined person to separate
the components of the passport page, then substitute a
fresh photograph for the photograph that has been
mounted in the passport using this technique.

To improve the security of passports and identity
cards, it has been proposed to print photographic infor-
mation (including an image of the holder of the passport
or identity card) on the end sheet of a passport or on a
sheet of card, rather than simply mount photographs on
the sheets, and to cover the printed image to prevent
the deliberate (or inadvertent) removal of that informa-
tion. However, no reasonably economic and technically
viable technique for implementing this approach has
been put forward.

In US-A-4 082 873 there is described a method of
forming a laminated label by reverse printing informa-
tion on one side of a flexible transparent film such as
Mylar film, applying a layer of pressure sensitive adhe-
sive to the printed side of the film, and applying the
adhesive coated side of the film to a substrate in the
form of an article to be labelled. The adhesive is chosen
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to adhere more strongly to the printing and to the article
than to the film.

US-A-3 801 183 describes a retro-reflective sheet
material that is substantially transparent when viewed
under diffuse light and has embedded information that
is visible under retro-reflective conditions. The sheet
material has on one face a layer of adhesive material.
To form the sheet material, a monolayer of clear glass
beads embedded to about 40% of their diameter in a
polyethylene coating on paper sheet is coated with a
quarter wave layer of cryolite, printed with information
using a transparent colourless lithographic alkyd var-
nish, and coated then with a quarter wave layer of zinc
sulphide. Where in contact, the cryolite and zinc sul-
phide layer provide a transparent mirror. The printed
areas with the varnish between the cryolite and zinc sul-
phide provides a less efficient transparent mirror. An
adhesive layer is coated over the zinc sulphide. The
sheet thus formed is placed adhesive down against the
face of a positive colour photograph print and heated
under pressure in a platen press. After cooling, the pol-
yethylene coated paper is stripped off to expose the
glass beads.

US-A-4 006 050 describes a method of manufactur-
ing a card by forming by xerography a developed, trans-
ferable image on a transfer sheet consisting of a carrier
sheet, a release layer on the carrier sheet, and a laquer
layer separated from the carrier sheet by the release
layer, with the image being on the face of the laquer
layer remote from the release layer, and causing the
image and the laquer layer of the transfer sheet to trans-
fer to a base formed of a plastics material. The transfer
is effected by a combination of heat and pressure and
the material of the image and base become firmly fixed
together. In particular, glassine paper is used as the car-
rier sheet, and the release layer may be formed by
allowing a coating of a mixture of toluene, methyl ethyl
ketone, chlorinated paraffin wax, and a polythene wax
to dry.

The present invention is defined by the claims here-
inafter, to which reference should now be made.

A preferred embodiment of the present invention
provides a technique for producing an image within a
laminate formed by a layer of a transparent medium and
a sheet of paper, card or the like, which satisfies the
requirements for the production of more secure pass-
ports, identity cards, security badges, identification
labels and the like.

This technique uses the surprising discovery that
an image can be produced on (or in) a layer of a high
temperature glue (that is, a glue having a melting point
of about 95°C) at low temperature, and that image is not
destroyed, if the toner or other carbon-containing mate-
rial used to create the image has set, when the glue
layer is heated to create a bond. Thus, if a sheet of a
transparent medium (for example, a polyester material
or a layer of glass beads) has one side coated with a
high temperature glue, and an image is printed on the
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glue layer using (for example) a laser xerography tech-
nique or printing ink, and that transparent material is
subsequently bonded to a sheet of paper or other sub-
strate by a thermal process, the image is presented
without deterioration within the laminate thus produced,
provided the toner or ink used for the printing of the
image has set on the glue before the thermal bonding is
effected. When the image includes printing, that printing
is machine readable.

It has also been found that compounds other than
carbon or carbon-containing compounds can be used to
produce machine-readable characters, provided those
other compounds are highly absorbent of radiation hav-
ing a wavelength in the visible spectrum or the near
infra-red region.

The preferred embodiment produces an image
within a laminate by the steps of

(a) coating one side of a sheet of transparent
medium with a layer of a high temperature glue;

(b) producing an image on the glue layer using car-
bon or a carbon-containing or other visible or near
infrared radiation absorbent compound which does
not flow when applied to the glue layer and, if nec-
essary, allowing or causing the image-producing
compound to set;

(c) applying a substrate to the high temperature
glue layer on which the image has been produced;
and

(d) bonding the transparent medium to the sub-
strate using a known high temperature thermal
bonding process, thus producing a laminate of the
transparent material and the substrate.

Some manufacturers produce a laminate in the
form of a sheet of a transparent medium to which a layer
of a high temperature glue has been applied. Such a
product can be used in the present invention.

The thermal bonding technique for high tempera-
ture glues - that is, the bonding technique of step(d) is
well known, so that detailed discussion of that technique
in this specification is not necessary.

Since, in almost all uses of the present invention,
the image (which may consist of or include printing) will
be viewed through the transparent medium, the image
will normally be printed on the glue as a reverse image.

Without limiting the generality of the carbon-con-
taining or radiation absorbing compounds that may be
used in the present invention, the image may be created
by laser xerography or other photo-copying technique,
by an ink-jet printer (provided the ink used is chosen - or
thickened - so that it does not flow on contact with the
glue layer), by a dot matrix printer using a typewriter rib-
bon (preferably a carbon typewriter ribbon), or by a
typewriter adapted to print mirror images of the normal
characters of the typewriter. Ink jet printers and dot
matrix printers can be used to create the equivalent of
photographic images by an appropriate printing of dots.
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The printing of the image is effected by programming
the printer after scanning the image to determine the
density of dots in the pixels which make up the image.
Clearly, if a typewriter ribbon is the medium through
which the carbon or carbon-containing compound is
applied to the glue layer, there is no requirement to
allow or cause the material of the image to set before
proceeding to the thermal bonding step of the present
invention.

If a programmable printer is used for the image-pro-
ducing step of the present invention, an entire page of a
passport, or an entire identification card or badge, com-
prising both a photographic image and lettering, may be
printed by the printer.

If the printer used to produce the lettering cannot
also produce a photographic image, then the passport
page or identification card or badge may be produced
with two printing steps. The first printing step will pro-
duce an image of the required lettering and the second
printing step will provide the photographic image of the
bearer of the passport or the holder of the identification
card or badge. (Of course, the image may be printed
before the lettering.) The glue layer containing the two
printed images will then be brought into contact with the
substrate, and the high temperature thermal process
will be used to produce the completed passport page or
identification card or badge.

The transparent sheet material is typically either a
flexible, transparent polyester material, such as the
material marketed under the trade mark "Mylar”, or it
may be a layer of glass beads in glue. Both such mate-
rials are available commercially with a layer of high tem-
perature glue applied to one face of the transparent
sheet.

If greater stiffness of the final product laminate is
required, one or more additional layers of any suitable
material may be bonded to the substrate of the product
laminate of the present invention, preferably (but not
necessarily) using the high temperature glue bonding
technique.

Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings.

Brief Description of the Drawings

Figure 1 is a sectional view (partly schematic)
through a sheet of transparent polyester material
that is to be bonded to a backing sheet, using glue
on which an image has been printed.

Figure 2 is a similar sectional view (partly sche-
matic) through a sheet of a glass bead laminate
with a high temperature glue layer, that is being
bonded to a substrate.
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Detailed Description of the lllustrated Embodiment

Figure 1 shows a sheet 10 of a transparent polyes-
ter material, such as "Mylar" (trade mark), or another
known flexible, transparent polyester material that is
available in sheet form, to one side of which a thin layer
11 of a known high temperature glue has been applied
by the manufacturer. Thin layers of the high temperature
glue are also transparent.

Figure 2 depicts a glass bead laminate comprising
a layer 20 of glass beads in glue, to one side of which a
thin layer 11 of a high temperature glue has been
applied. An optional (but usually present) sheet 26 of
backing paper is included to improve the stiffness of the
laminate and to protect the glass beads at the face of
layer 20.

In each case, images - usually reverse images of a
photographic impression and associated lettering to be
viewed, subsegently, through the transparent sheet 10
or 20 in the direction of the arrow A - are printed on the
region 12 of the glue 11, using carbon or a carbon-con-
taining compound. As indicated above, laser xerogra-
phy is a convenient way of producing the images. This
way of producing the images is preferred, but it is
acknowledged that increased use of scanners and pro-
grammed printers, and developments in that technol-
ogy, may result in programmable printers becoming the
preferred equipment for the image production.

If, as in the example shown in the drawings, the
images are in part lettering, the image of the lettering
may be applied to the glue layer before, or after, the
application of an image of a photographic impression.

When the image is produced by a xerographic proc-
ess or with printing ink, the toner must be allowed (or
caused) to set, or the ink must be dry, before the next
step in the fabrication of the product laminate is taken.
The setting or drying usually takes a very short time.
Indeed, when laser xerography is used produce the
image, the heat required to set the toner is applied as
part of the printing process. Surprisingly, although the
heat applied to set the toner should be sufficient to melt
the high temperature glue, the glue layer 11 is not sof-
tened during its passage through the printer.

When the toner of the image has set, or the ink
used for printing the image has dried, the transparent
sheet 10 or 20 is placed on a substrate 13 of paper or
other suitable material with the glue layer 11 sand-
wiched between the transparent sheet 10 or 20 and the
substrate 13. The substrate 13 may have information
printed on it in regions 14 outside the area of the sub-
strate which is covered by the image regions 12 of the
glue layer 11.

The sandwich of sheet 10 or 20 with the substrate
13 is then heat treated in the conventional manner to
bond the transparent sheet 10 or 20 to the substrate 13
and form a product laminate of the two sheets. Follow-
ing this step it is very difficult to separate the sheet 10
(or 20) from the substrate 13. The surprising aspect of
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such a thermal treatment (during which the temperature
of the components of the sandwich reaches at least
about 95°C to enable the high temperature glue layer 11
to bond the sheet 10 or 20 and the substrate 13
together) is that the imprinted image on or in the glue is
not destroyed or distorted, but retains its identity and
clarity, despite the melting of the glue during the high
temperature bonding treatment.

After the heat treatment step, the substrate 13 of
the product laminate may be bonded to additional
sheets 27 of paper or card or other suitable material to
form a thicker, and therefore stiffer, laminate. It has been
found that such additional bonding does not destroy or
distort the original image on the region 12 of the basic
laminate. Indeed, tests using images produced by the
present invention have shown that when the images
include alpha-numeric characters, those characters
remain machine readable to the extent required by the
International Civil Aviation Organisation's specification
No 9303. Thus the present invention incorporates a sta-
ble machine-readability feature into passports and other
travel documents.

If the glass bead laminate of Figure 2 is used, the
protective backing sheet 26 is peeled off the product
laminate after its formation, to expose the outer surface
of the transparent layer 20.

It will be appreciated that using the technique of the
present invention, it is possible to produce identity
cards, passport pages, security passes, identification
labels and the like, which are both durable and signifi-
cantly more secure than those products made using the
methods currently in use.

Those skilled in this field will acknowledge that
although two specific realisations of the present inven-
tion have been illustrated and described above, modifi-
cations to the described embodiments can be made
without departing from the present inventive concept as
defined by the claims.

Claims

1. A method of producing a security laminate having
an image therein, comprising the steps of:

(a) providing a sheet (10,20) of transparent
medium having on a face thereof a layer (11) of
a high temperature glue;

(b) producing an image (12) on the glue layer
(11) using carbon or a compound which does
not flow when applied to the glue layer (11) and
which is absorptive of visible or near infra-red
radiation; and, if necessary, allowing or causing
the compound to set;

(c) applying a substrate (13) to the glue layer
(11) on which the image (12) has been pro-
duced; and

(d) bonding the glue layer (11) to the substrate
(13) by using a high temperature thermal bond-
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ing process, so as to form the security laminate
with the image (12) disposed between the
sheet (10,20) of transparent medium and the
substrate (13).

2. A method according to claim 1, wherein step (a)
comprises coating the said face of the sheet (10,20)
of transparent medium with the layer (11) of high
temperature glue.

3. A method according to claim 1 or 2, wherein the
image (12) is applied to the glue layer (11) by a
xerographic process, and the said compound is the
toner used in the xerographic process.

4. A method according to claim 1 or 2, wherein the
image (12) applied to the glue layer (11) is pro-
duced using a programmable printer which prints
using a ribbon impregnated with, or carrying a layer
of, carbon or a carbon-containing compound.

5. A method according to claim 1 or 2, wherein the
image (12) is applied to the glue layer (11) by anink
jet printer.

6. A method according to any preceding claim, includ-
ing the additional step of bonding at least one fur-
ther layer (27) to the laminate to increase the
stiffness thereof.

Patentanspriiche

1. Verfahren zum Herstellen eines Sicherheitslami-
nats mit einem Bild, umfassend die Verfahrens-
schritte:

(a) Liefern einer Lage (10, 20) aus transparen-
ten Medium, die auf einer Seite eine Schicht
(11) aus HochtemperaturKlebstoff aufweist;

(b) Herstellen eines Bildes (12) auf der Kleb-
stoff-Schicht (11) mittels Kohlenstoff oder
einem Gemisch, das nicht flieBt, wenn es auf
der Klebstoff-Schicht (11) angewendet wird,
und die Strahlung im sichtbaren oder in einem
nahen infraroten Bereich absorbiert; und, wenn
notwendig, Erméglichen oder Bewirken, daB
das Gemisch erstarrt;

(c) Anwenden eines Substrats (13) auf die
Klebstoff-Schicht (11), auf der das Bild (12)
erzeugt worden ist; und

(d) Verbinden der Klebstoff-Schicht (11) mit
dem Substrat (13) durch Verwenden eines
thermischen Hochtemperatur-Verbundprozes-
ses, um ein Sicherheitslaminat mit dem Bild
(12) zwischen der Lage (10, 20) aus transpa-
rentem Medium und dem Substrat (13) zu
schaffen.
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2.

Verfahren gemaB Anspruch 1, wobei beim Verfah-
rensschritt (a) die Seite der Lage (10, 20) aus trans-
parentem Medium mit der Schicht (11) aus
Hochtemperatur-Klebstoff bedeckt wird.

Verfahren gemaB Anspruch 1 oder 2, wobei das
Bild (12) auf die Klebstoff-Schicht (11) durch einen
xerographischen Prozef3 angewendet wird und das
Gemisch ein beim xerographischen ProzeB einge-
setzter Toner ist.

Verfahren gemaf Anspruch 1 oder 2, wobei das auf
die Klebstoff-Schicht (11) angewendete Bild (12)
mittels eines programmierbaren Druckers herge-
stellt wird, der mittels eines Bandes, das mit Koh-
lenstoff oder einen Kohlenstoff enthaltenen
Gemisch impragniert ist oder eine Schicht daraus
tragt, druckt.

Verfahren gemaB Anspruch 1 oder 2, wobei das
Bild (12) auf die Klebstoff-Schicht (11) durch einen
Tintenstrahldrucker angewendet wird.

Verfahren gemaB einem der vorstehenden Anspri-
che, wobei weiter wenigstens eine weitere Schicht
(27) mit dem Laminat verbunden wird, um deren
Steifigkeit zu erhéhen.

Revendications

1.

2.

Un procédé de production d'un stratifié de sécurité
incluant une image, comprenant les étapes consis-
tant a:

(a) agencer une feuille (10, 20) de support
transparent sur une face de laquelle une cou-
che (11) de colle & haute température est
agencée;

(b) produire sur la couche de colle (11) une
image (12) en utilisant du carbone ou un com-
posé qui ne coule pas lorsqu’ il est appliqué a
la couche de colle (11) et qui est absorbant
pour un rayonnement visible ou dans linfra-
rouge proche; et permettre ou provoquer, si
nécessaire, une prise du composé;

(c) appliquer un substrat (13) & la couche de
colle (11) sur laquelle l'image (12) a été pro-
duite; et

(d) attacher la couche de colle (11) au substrat
(13) en utilisant un processus d'attache thermi-
que a haute température de fagon a former le
stratifié de sécurité ou l'image (12) est dispo-
sée entre la feuille (10, 20) de support transpa-
rent et le substrat (13).

Un procédé selon la revendication 1, dans lequel
I'étape (a) comprend une étape consistant a revétir
ladite face de la feuille (10, 20) de support transpa-
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rent au moyen de la couche (11) de colle & haute
température.

Un procédé selon la revendication 1 ou 2, dans
lequel l'image (12) est appliquée a la couche de
colle (11) par un procédé de xérographie, et ledit
composé est le toner utilisé dans le processus de
xérographie.

Un procédé selon la revendication 1 ou 2, dans
lequel I'image (12) appliquée a la couche de colle
(11) est produite en utilisant une imprimante pro-
grammable qui imprime en utilisant un ruban impré-
gné de carbone ou d'un composé contenant du
carbone, ou un ruban portant une couche de car-
bone ou d'un tel composé.

Un procédé selon la revendication 1 ou 2, dans
lequel l'image (12) est appliquée a la couche de
colle (11) par une imprimante a jets d'encre.

Un procédé selon une revendication précédente
quelconque, qui inclut I'étape additionnelle consis-
tant & attacher au moins une autre couche (27) au
stratifié pour augmenter sa rigidité.
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