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designated area of weakness (16) which is capable
of subsequently receiving an image thereon of a
predetermined amount to be paid. The area of e
weakness preferably comprises an area having a
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Any attempt to remove or alter the image will further

weaken the area of weakness causing premature
failure, thereby providing an indication of attempted g” WW "“H 15
alteration to the document.
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The present invention relates to tamper resis —
tant documents and, more particularly, to security
documents having designated weakened areas for
receiving an image thereon.

Documents which represent money or other
value and have an added feature designed to pre —
vent fraudulent use are known in the art as
"security documents." Such documents are
sometimes also referred to as "tamper resistant
documents.” Security documents include checks,
money orders, auto titles, boat titles, birth certif -
icates, death certificates, and like documents of
value.

In the past, numerous methods have been
used to protect documents which represent money
or other value from alteration. In one such method,
a device was used to simultaneously produce a
distinctively inked and embossed image of a pre —
determined amount to be paid on a preselected
area of a security document. The device included
type having parallel serrations thereon which mated
with a sawtooth platen. When the type and platen
engaged with one another they acted to severely
emboss the paper therebetween and further served
o extract ink from an intervening ribbon to produce
the inked and embossed image. This method was
time consuming and, hence, was not adaptable to
the speed of computer driven office machinery.

Accordingly, a need exists for a new method
for producing an image on a document to protect it
from alteration and which permits use of standard
high speed computer driven office machinery.

This need is met by the present invention
whereby a security document is produced having a
designated weakened area which is capable of
subsequently receiving an image in an automated
printing device such as a dot matrix, a daisy wheel
or a chain impact printer, or a laser, an inkjet or a
thermal fransfer non—impact printer. Thereafter,
any attempt to remove or alter the image applied fo
the weakened area of the document will further
weaken the area causing premature failure, thereby
providing a visible indication of attempted alteration
of the document.

In accordance with a first aspect of the present
invention, a security document is provided and
comprises a substrate of material having a given
thickness and including a weakened area for sub -
sequently receiving an image thereon. The weak —
ened area is susceptible to failure upon attempted
removal of the image subsequently received
thereon.

The weakened area on the substrate may
comprise a plurality of lines of weakening. The
lines of weakening may be formed in a parallel
pattern, a diamond —shaped pattern, or any other
similar type pattern. A portion of the lines of
weakening may comprise cut lines which extend
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substantially through the entire thickness of the
substrate. The lines of weakening may also com —
prise score lines which extend only partially
through the thickness of the substrate. The lines of
weakening may additionally comprise a combina —
tion of both cut lines and score lines. It is further
contemplated that the lines of weakening may
comprise a plurality of embossed lines of weaken —
ing.

The weakened area may alternatively comprise
an area of reduced thickness on the substrate
formed for example by calendering, grinding or
abrading the surface fibers at that area. The area of
reduced thickness may additionally include cut
lines, score lines and/or embossed patterns formed
therein.

To further improve the security of the docu -
ment, a pressure —sensitive, color —forming layer
may be placed on the weakened area. The color —
forming layer may include a colorless color former
capable of forming a color, and a color developer
capable of developing the colored form of the color
former on the application of pressure on the
pressure — sensitive, color —forming layer. Any at—
tempt to alter a subsequently received image by
the application of pressure will result in a smudge
on the weakened area which will be immediately
visible.

It is additionally contemplated that the color —
forming layer may comprise frangible microcaps —
ules containing solvent only, dispersed throughout
the layer together with minute particles of a colored
dye, also dispersed within the layer. Any attempt at
alteration will release solvent from the microcaps —
ules, dissolving dye particles and causing pene —
tration and spread of a visible colored solution
within and on the document, thereby providing a
visible indication of attempted alteration of the
document.

The security document may comprise a check,
money order, auto title, boat title, birth certificate,
death certificate, or like document of value.

In accordance with a second aspect of the
present invention, a method is provided for forming
a security document. The method comprises the
steps of providing a substrate of material having a
given thickness, and forming an area of weakness
on the substrate for subsequently receiving an im —
age thereon. Prior to being weakened, the area for
receiving the image thereon may be preprinted
with a uniform solid ink color or have other indicia
preprinted thereon. The area of weakness on the
substrate is susceptible to failure upon attempted
removal of the image subsequently received
thereon, thereby providing an indication of at-—
tempted alteration of the document.

The step of forming an area of weakness may
comprise the step of creating a plurality of lines of
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weakening in an area on the substrate. The lines of
weakening may be formed by cutting lines into the
substrate which extend substantially through the
entire thickness of the substrate. The lines of
weakening may also be formed by creating score
lines which extend only partially through the thick —
ness of the substrate. The lines of weakening may
further be formed by creating a combination of
score lines and cut lines in the substrate. It is
additionally contemplated that the lines of weak —
ening may be formed by creating a pattern of
embossments in the substrate.

The step of forming an area of weakness may
alternatively comprise the step of reducing the
thickness of the substrate at an area on the sub -
strate by calendering, grinding or abrading the
surface fibers at that area. The area of reduced
thickness may additionally include cut lines, score
lines and/or embossed patterns formed therein.

To further improve the security of the docu -
ment, a pressure —sensitive, color —forming layer,
such as described above with respect to the first
aspect of the present invention, may be placed
over the weakened area.

In accordance with a third aspect of the
present invention, a method is provided for pro -
ducing a plurality of security documents. The
method comprises the steps of: providing a con—
tinuous strip of paper having a given thickness;
perforating the continuous strip at spaced apart
locations thereon to define two or more successive
security documents; forming an area of weakness
on each of the documents for subsequently re—
ceiving an inked image thereon; and, thereafter,
applying an inked image on at least one of the
documents over its area of weakness. The step of
forming an area of weakness on each of the docu -
ments may comprise the step of creating a plurality
of lines of weakening in an area on each of the
documents.

According to preferred embodiments, it is an
object of the present invention to provide a tamper
resistant document which provides an indication of
attempted alteration thereto. It is a further object of
the present invention to provide a method for for —
ming a security document wherein the document is
formed having an area of weakness for subse -
quently receiving an image thereon. It is addition —
ally an object of the present invention to provide a
method for forming a plurality of security docu—
ments, each including an area of weakness for
receiving an image thereon. Yet another object of
the present invention is to provide a method for
producing selected weakened areas on documents
for subsequently receiving an image in a high
speed printing device. These and other objects and
advantages of the invention will be apparent from
the following description, the accompanying draw —
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ings, and the appended claims.

In order that the invention may be more readily
understood, reference will now be made by exam —
ple to the accompanying drawings in which:

Fig. 1 is a partial, top plan view of a security
document of the present invention including an
area of weakness having an image printed
thereon;

Fig. 2a is a cross —sectional view taken gen-—
erally along section line 2—2 in Fig. 1 showing
cut lines extending partially through the entire
thickness of the document;

Fig. 2b is a partial, cross —sectional view of a
security document having cut lines of weakening
which extend substantially through the entire
thickness of the document;

Fig. 2c is a partial, cross —sectional view of a
security document having lines of weakening
comprising a combination of cut lines and score
lines;

Fig. 2d is a partial, cross —sectional view of a
security document having lines of weakening
comprising a plurality of embossed lines or
patterns;

Fig. 3a—3e are partial, top plan views each
illustrating an area of weakness having a dif -
ferent pattern of weakening formed thereon;

Fig. 4 is a partial, cross —sectional view of a
security document having a weakened area of
reduced thickness and including score lines and
cut lines formed therein;

Figs. ba and 5b are partial, top plan views each
illustrating an area of weakness having a dif -
ferent pattern of embossed regions formed
therein;

Fig. 6 is a schematic perspective view of an
automated printing device applying an image
onto the area of weakness of each of a plurality
of security documents;

Fig. 7 is an enlarged partial, plan view illustrat —
ing premature failure of a portion of the area of
weakness after attempted alteration of the se—
curity document;

Fig. 8 is a partial, perspective view of a security
document having an area of weakness covered
by a pressure —sensitive, image forming layer;
and,

Fig. 9 is an enlarged partial, plan view which
illustrates attempted alteration of a security
document having a pressure —sensitive, color —
forming layer over the area of weakness result—
ing in a noticeable smudge appearing on the
document.

Fig. 1 generally illustrates a portion of a secu -
rity document 10 (also referred to herein as a
tamper resistant document), for example a check, a
money order, an auto title, a boat title, a birth
certificate, a death certificate, or like document of
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value, which comprises a sheet of paper 12 of a
given thickness that bears the usual printed matter
on its front surface or face. The security document
10 includes an area for receiving an image 14,
such as an amount to be paid.

In accordance with the present invention, the
area for receiving the image 14 comprises a
weakened area 16, i.e., the area 16 is purposely
weakened prior o receiving the image 14 of the
amount o be paid, to thwart unauthorized alteration
of the document 10. Prior to being weakened, the
area 16 may have a uniform solid ink color or have
other indicia preprinted thereon. As will be dis—
cussed in further detail below, if alteration of the
image 14 produced on the area of weakness 16 is
attempted, the area 16 will prematurely fail, thereby
providing a clear indication that an attempt has
been made to alter the document 10.

The area of weakness 16 may comprise a
plurality of lines of weakening 18 positioned adja —
cent to one another with paper strips 19 interposed
therebetween, as shown in Fig. 1. The lines of
weakening 18 may comprise scorelines 20, as il -
lustrated in Fig. 2a, which are cut or otherwise
formed in the paper 12 and extend only partially
through the thickness of the paper 12. The
scorelines 20 may also extend from the upper
surface 12a of the sheet of paper 12, as shown in
Fig. 2a. While not explicitly shown in the drawings,
the scorelines 20 may alternatively extend from the
lower surface 12b of the sheet of paper 12, or may
extend from both the upper and lower surfaces 12a
and 12b of the paper 12.

The lines of weakening 18 may also comprises
cut lines 22, as shown in Fig. 2b, which extend
substantially through the entire thickness of the
sheet of paper 12. The lines of weakening 18 may
additionally comprise a combination of both score
lines 20 and cut lines 22, as shown in Fig. 2c. It is
additionally contemplated that the lines of weak —
ening 18 may comprise a plurality of embossed or
crushed lines 23, shown in Fig. 2d, or perforated
lines (not shown).

As shown in Figs. 3a—3e, the lines of weak -
ening 18 may be formed in various alternative
patterns in addition to the wvertical pattern 21,
shown in Fig. 1. Fig. 3a shows the lines of weak —
ening 18 formed parallel to one another and at an
angle so as to form a slant pattern 18a. In Fig. 3b,
the lines of weakening 18 are formed parallel to
one another in a horizontal pattern 18b, and in Fig.
3c, the lines of weakening 18 are formed in a
curved pattern 18c. In Fig. 3d, the lines of weak —
ening 18 are formed in a diamond — shaped pattern
18d, and in Fig. 3e, the lines 18 are formed in a
checkered or square-—shaped pattern 18e. It
should be apparent that other patterns not explicitly
shown or discussed herein may also be employed.
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The lines of weakening 18 shown in Figs. 1,
2a—2d, and 3a—3e, may be formed in the sheet of
paper 12 by employing, for example, conventional
cutting, scoring or embossing tools, or by em-—
ploying low profile dies. Well —known knurling tools
may likewise be employed to form the diamond -
shaped pattern 18d, shown in Fig. 3d, or the
checkered pattern 18e, shown in Fig. 3e. It should
be apparent that any other well — known process for
forming closely spaced cut lines, score lines,
and/or embossed patterns may be employed to
form the lines of weakening 18.

It is further contemplated that the area of
weakness 16 may be formed in the sheet of paper
12 by reducing the thickness of the paper 12 in
that area 16, as shown in Fig. 4. This may be
accomplished by grinding or abrading the surface
fibers in that area 16. In addition to reducing the
thickness of the sheet of paper 12, score lines 20
and/or cut lines 22 may also be formed in the area
16, as shown in Fig. 4.

It is additionally contemplated, that the area of
weakness 16 may comprise a pattern of emboss —
ments, such as a plurality of circular embossed
regions 24a, shown in Fig. 5a, or a plurality of
diamond — shaped embossed regions 24b, shown
in Fig. 5b. Other embossed patterns not explicitly
shown or discussed herein may also be employed.

In one embodiment, a plurality of successive
security documents 10, which are detachably
connected in sequence, are produced on a con-—
tinuous sheet of paper 25, as shown in Fig. 6. Each
document 10 includes an area of weakness 16 for
subsequently receiving an image created thereon.
A computer controlled impact printer 40, such as
shown in Fig. 6, which includes a printer head 42
and a standard printing ribbon 44, may be em-—
ployed to form the desired printed numerals and
characters on each of the documents 10. The
printer 40 and the feed of the security documents
10 can be controlled automatically by the com -
puter. After the documents 10 are printed, they can
then be separated from one another via perforation
lines 26. While Fig. 6 schematically illustrates use
of an impact printer for creating an inked image on
each of the areas of weakness 16 of the docu -
ments 10, it should be apparent that other con -
ventional printers, such as non-impact laser
printers could likewise be used to create a toned
image on each of the areas 16. It should also be
apparent that a plurality of separate security doc —
uments 10, each including an area of weakness 16
for subsequently receiving an image thereon, may
be individually fed to a computer controlled printer
(not shown) for forming the desired printed nu-—
merals and characters thereon.

As shown in Fig. 7, any attempt to alter the
applied image on the area of weakness 16 of the
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security document 10, such as by use of an eraser
or an ink eradicator, will further weaken at least a
portion of the paper strips 21 located between the
lines of weakening 18, causing premature failure of
one or more of the paper strips 21. The damaged
paper strips 21 will of course be immediately visi —
ble. Consequently, unauthorized alteration of the
inked image on the area of weakness 16 will be
extremely difficult to accomplish without the alter —
ation being clearly obvious.

In a further embodiment of the present inven —
tion, shown in Fig. 8, an area of weakness 16' is
formed on a security document 10" for subse -
quently receiving an inked image thereon. Prior fo
being weakened, the area 16' may be preprinted
with a uniform solid ink color or have other indicia
preprinted thereon. The area of weakness 16’
preferably comprises a plurality lines of weakening
18" which may comprise score lines, cut lines, or
embossed lines, formed in the same manner as
discussed above with regard to the lines of weak —
ening 18. The area of weakness 16' may also
include embossed patterns, similar to those shown
in Figs. 5a and 5b, or may comprise an area of
reduced thickness.

A pressure — sensitive, image or color —forming
layer 30, such as disclosed in U.S. Patent No.
4,662,651, the disclosure of which is hereby in—
corporated by reference, may be placed over the
area of weakness 16' in order to further improve
the security of the document 10'. The color —for —
ming layer 30 contains a first chemical substance,
a developer, and a second chemical substance
which is a color former. Either or both of the first
and second chemical substances may be held
immobilized in frangible capsules. When the cap —
sules are broken by the application of pressure by
a printer, the color former unites with the developer
to form a colored material which provides a visible
message as determined by the pattern of applica—
tion of self —contained, or autogenous color —for —
ming material.

In using the document 10', an impact printer,
such as shown in Fig. 6, may be used to print the
desired numerals and characters in the area 16',
and the pressure of the printer on the capsules in
the layer 30 causes the encapsulated chemical
(assuming only one of the two chemicals is en—
capsulated) to be released and react with the other
chemical to form the printed numerals and char—
acters. Any subsequent attempt at alteration by the
application of pressure of any kind, such as by an
eraser 32, as shown in Fig. 9, will release more of
the encapsulated chemical in layer 30, and this will
react with the other chemical and form a smudge
34 around the original printing, and, of course, will
be immediately visible.
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It is further contemplated that the color forming
layer 30 may comprise frangible microcapsules
containing solvent only, dispersed throughout the
layer together with minute particles of a colored
dye, also dispersed within the layer. Any attempt at
alteration will release solvent from the microcaps —
ules, dissolving dye particles and causing pene —
tration and spread of a visible colored solution
within and on the document 10, thereby providing
a visible indication of attempted alteration of the
document 10'.

Having described the invention is detail and by
reference to preferred embodiments thereof, it will
be apparent that modifications and variations are
possible without departing from the scope of the
invention defined in the appended claims.

Claims

1. A security document protected against un—
authorized alteration comprising:

a substrate of material (12) having a given
thickness and including a weakened area (16)
for subsequently receiving an image thereon,
said weakened area being susceptible fo fail —
ure upon attempted removal of the image
subsequently received thereon.

2. A security document as claimed in claim 1,
wherein said weakened area on said substrate
comprises an area of reduced thickness.

3. A security document as claimed in claim 1,
further comprising a pressure — sensitive,
color —forming layer (30) on said weakened
area.

4. A security document as claimed in claim 1,
wherein said weakened area on said substrate
comprises a plurality of lines of weakening (18)
formed therein.

5. A security document as claimed in claim 4,
wherein at least a portion of said lines of
weakening (18) comprises cut lines (22) which
extend substantially through the entire thick—
ness of said substrate.

6. A security document as claimed in claim 4,
wherein at least a portion of said lines of
weakening (18) comprises score lines (20)
which extend only partially through said thick —
ness of said substrate.

7. A security document as claimed in claim 4,
wherein a first portion of said lines of weak —
ening comprises cut lines (22) which extend
substantially through the entire thickness of
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said substrate, and a second portion of said
lines of weakening comprises score lines (20)
which extend only partially through said thick —
ness of said substrate.

A security document as recited in claim 4,
wherein said lines of weakening are positioned
substantially parallel to one another.

A security document as claimed in claim 4,
wherein said lines of weakening comprise a
plurality of embossed patterns of weakening.

A method for producing a security document
comprising the steps of:

providing a substrate of material (12) hav—
ing a given thickness; and

forming an area of weakness (16) on said
substrate for subsequently receiving an image
thereon, said area of weakness being sus-—
ceptible to failure upon attempted removal of
said image subsequently received thereon.

A method as claimed in claim 10 for producing
a security document, wherein said step of for —
ming an area of weakness on said substrate
comprises the step of reducing the thickness
of an area of said substrate.

A method as claimed in claim 10 for producing
a security document, further comprising the
step of applying over said area of weakness a
pressure — sensitive, color —forming layer
(30).

A method as claimed in claim 10 for producing
a security document, wherein said step of for —
ming an area of weakness comprises the step
of creating a plurality of lines of weakening
(18) in an area of said substrate.

A method as claimed in claim 10 for producing
a security document, wherein said step of for —
ming an area of weakness comprises the step
of cutting lines (22) which extend substantially
through said thickness of said substrate.

A method as claimed in claim 10 for producing
a security document, wherein said step of for —
ming an area of weakness comprises the step
of creating score lines (20) which extend only
partially through said thickness of said sub -
strate.

A method as claimed in claim 13 for producing
a security document, wherein a first portion of
said lines of weakening are created by cutting
lines (22) in said substrate which extend sub —
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18.

19.

20.

21,
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stantially through the entire thickness thereof,
and a second portion of said lines of weaken —
ing are created by forming score lines (20) in
said substrate which extend only partially
through the thickness thereof.

A method as claimed in claim 13 for producing
a security document, wherein said plurality of
lines of weakening are substantially parallel to
one another.

A method as claimed in claim 10 for producing
a security document, wherein said step of for —
ming an area of weakness comprises the step
of embossing a plurality of patterns of weak —
ening in an area of said substrate.

A method for producing a plurality of security
documents comprising the steps of:

providing a continuous strip of paper (25)
having a given thickness;

perforating said continuous strip at spaced
apart locations thereon to define two or more
successive security documents (10);

forming an area of weakness (16) on each
of said documents
for subsequently receiving an image thereon;
and,
thereafter,

creating an image on at least one of said
documents at said area of weakness.

A method as claimed in claim 19 for producing
a plurality of security documents, wherein said
step of forming an area of weakness on each
of said documents comprises the step of cre —
ating a plurality of lines of weakening (18) in an
area on each of said documents.

A tamper resistant document protected against
unauthorized alteration comprising:

a substrate of material (12) having a given
thickness and including a weakened area (16)
for subsequently receiving an image thereon,
said weakened area being susceptible fo fail —
ure upon attempted removal of the image
subsequently received thereon.

A tamper resistant document as claimed in
claim 21, wherein said weakened area on said
substrate comprises a plurality of lines of
weakening (18) formed therein.
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