-

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5.

(11) International Publication Number:

WO 90/08046

B42D 15/10 // B42D 205/00 Al
B42D 211/60 (43) International Publication Date: 26 July 1990 (26.07.90)
(21) International Application Number: PCT/US90/00221 (74) Agents: MORELLE, Fredric, T. et al.; Schmeiser, Morelle
& Watts, 24 Computer Drive West, Albany, NY 12205

(22) International Filing Date: 16 January 1990 (16.01.90)

(30) Priority data: '
298,020 18 January 1989 (18.01.89)  US

(60) Parent Application or Grant

(63) Related by Continuation
US 298,020 (CON)

Filed on 18 January 1989 (18.01.89)
(71X(72) Applicant and Inventor: WICKER, Ralph, C. [US/US];
194 Oxford Street, Apt. 8, Rochester, NY 14607 (US).

(US).

(81) Designated States: AT, AT (European patent), AU, BB, BE
(European patent), BF (OAPI patent), BG, BJ (OAPI
patent), BR, CA, CF (OAPI patent), CG (OAPI patent),
CH, CH (European patent), CM (OAPI patent), DE,
DE (European patent), DK, DK (European patent), ES,
ES (European patent), FI, FR (European patent), GA
(OAPI patent), GB, GB (European patent), HU, IT (Eu-
ropean patent), JP, KP, KR, LK, LU, LU (European pa-
tent), MC, MG, ML (OAPI patent), MR (OAPI patent),
MW, NL, NL (European patent), NO, RO, SD, SE, SE
(European patent), SN (OAPI patent), SU, TD (OAPI
patent), TG (OAPI patent), US.

Published
With international search report.
Before the expiration of the time limit for amending the
claims and 1o be republished in the event of the receipt of

amendments.

(54) Title: NONREPLICABLE DOCUMENT AND METHOD FOR MAKING SAME

(57) Abstract

A method and product resulting from application of the meth-
od for making the images in nonreplicable documents. Documents
that cannot be replicated by known copying machines or other repli- d
cating devices are produced according to the invention method. All of -

30~
_‘——32
[ d
-
|

—=32

the methods disclosed herein are instructive for making the images d
and art work on such documents by forming lines into various pat- _LA

terns in a manner imitative of intaglio or gravure printing. The pitch

(d) of the document (30) lineations (32) is deliberately selected so as 3

to vary minutely from the pitch (p) of the scanning trace (36) of var- N\
jous copying machines such as photocopiers, video opticons, and the
like. The variation in pitch (d) may be obtained by deliberately manu-
facturing the document with the desired pitch or, subsequent to the
image placement therein, altering the dimensions or geometry of the

document so as to effectively alter its pitch parameter.
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NONREPLICABLE DOCUMENT AND METHOD FOR MAKING SAME
BACKGﬁOﬁND OF THE INVENTION
Field of the Invention

This invention relates generally to bogus or counterfeit
document detection methods and, particularly to the method
for printing or otherwise making a product document that will
be nonreplicable by any scanning-type copying device such as
a copying machine, video opticon, and the like.

Discussion of the Prior Art

Many methods have been employed, as well as myriad
machines, in order to verify the authenticity of documents
such as bank notes, checks, licenses and identification
pictures. Currency, security and other valuable documents
are, in most cases, printed or lithographed onto high quality
media such as silk, rice paper or high content rag paper.
The printing may be black and white or colof and most often
employs one of two printing processes -- line intaglio or
gravure (rotogravure). The first, intaglio, is a process
widely used in the production of bank notes, securities,
stamps and engraved documents. The distinctive sharpness of
fine lines and readily discernable differences in ink
thickness that the process produces make it a preferred
technidue for production of bénk notes and securities. Ther
gravure pattern is similar to that of intaglio with the
exception being that rather than fine channels appearing
between lines, the gravure etching consists of extremely

small square - like cells laid out in a grid array. In both
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of these methods of printing, the ink‘is held within the line
troughé or square wells and transferred to the print media, |
under high mechanical pressures, by capillary movement. The
gia&ure printing process is generally used for catalogs,
magazines, newspaper supﬁlements, cartoons, floor and wall
coverings, textiles and plastics. _

Other methods such as the Dultgen half tone intaglio
process and the Henderson process (often referred to as
direct transfer or inverse half tone gravure) are often used
in pléce of the gravure but do not distinguish significantly
o#errthe previously described processes relative to the grid-
like orientation of liﬁes and dots (formed when the square-
fype wells are used). Since the purpose of the instant
invention is to provide methoas and a product made from suchA
methods for preventing'replicatiod 6f any important document,
in black and white or cqlor, the remainingrportion of this
discldsure shall concentrate more heavily on intaglio printed
_surfaces rather thah gravqre or its variations. Further,
most discussion will be confined to intaglio because a
general disclosure reléting to line printing would

- necessarily include dot printing as well since, by the
inventor's definition, a_dot is merely a line of short
length, its lehgth being equivalent to its width. Thus, the
square-type well or dqt of the gravure printing process may
be likened to the intaglio wherein two sets of parallel
lines or lineations, one orthognal to the other, are

employed.
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After an intense, exhaustive search of the literature
and patents on file at the United States Patent and Trademark
Office, the instant inventor turned from the more current
methods and machines for document verification and devised
the instant invention product and the methodology for its
preparation. The philisophical'motivation for the instant
invention is twofold: first, in order to determine whether a
document is counterfeit, it is not necessary to determine its
authenticity -- one only has to prove that a single element
of the document is bogus; and segond, a labored examination

- in order to determine a singular bogus element would be
conducted best if the document were to contain within itself
the means that would prevent its replication. In order to
achieve these two objectives, it was necessary for the
instant ;nventor to blend his skill in printing with the
knowledge of optics that is readily available to one of
ordinary skill. Accordingly, and being long familiar with
the phenomenon of moire that often occurs in printing, he
reasoned thét what had always occured as a problem could be
turned to the advantage of society in the elimination of the
counterfeiting of face - value documents. For the
edification of the reader it will suffice to say that the
moire is a serious problem in color reproduction. It is the
occurance of an interference pattern caused by the over
printing of the screens in colorplates (similar effects can
be observed by superimposing two pieces of é fine grid

network such as window screening). Indeed, the technique of
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rotating half tone screens, when ﬁaking the negatives for a
printing plate, hés been de&eloped in order to avoid the
moire interference. Ofteh it appears as the geometrical
design that results when a set of straight or curvedrlines is
supe:poéed onto another set. If a grating design, made of
parallel black and white bars of equal width, is superposed
on an identiéal grating, moirerfringes will appear as the
crossing angle is varied from about one second of arc to
about 45 degrees; The patﬁefn wilirconsisﬁ of equispaced
parallel fringes; but, if two gratings of slightlf different
spacing are superposed, fringes will appear (known as '"beat"
fringes) whicﬁ shift positions much faster than does the
displacment of one grating’with respect to the other.

" Finally, it has been noted that a différent kind of moire
pattern results when two families of curves of different
colors are superposed --fringes of a third color are
produded} An application of the'ﬁse of the moire phenomenonr
is disclosed in U.S. Patent No. 3,109,239, issued to the
instant inventor and titled SCREEN ANGLE INDICATOR. This
disclosure reveals a method that is used to locate, view and’
visually align the angle of half tone screens without the aid
df magnificatidn. The screen half tone which is to be read is
placed over a screened 360 degree or 90 degree protractor
which contains five half tone screehs of about 60% in valué
2 1/2 degrees to the right and 2 1/2 degreés to thé left at
angles of 45 degrees, 60 degrees,r75 degrees, 90 degrees and

105 degrees. When the screen is turned within 5 degrees of a
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predetermined angle, a moire interference pattern begins to
visually form and, as the screen comes closer, a much darker
and larger moire pattern becomes visible. When the screen
reaches the exact angle to be located, the moire pattern
appears greatly englarged and, in fact, turns either black or
white. Any misalignment appears as an enlarged moire or
secondary pattern; thus the screen angle indicator creates
magnified images by interference in qrder to identify and
locate or position a half tone screen atra given angle. It
became apparent to the instant inventor, therefore, that the
moire pattern, rather than as an indicator which is gradually
removed from an image, may also be used as an indicator of
some perhaps latent defect in a document. More
appropriately, there had to be some way in which a pattern
could be included in an image by printing it in a selected
pattern. Then, when the image was viewed through a
superposed grid, such as previously discussed, a moire
pattern would be observed according to the degree in which
the patterns interferred with each other. Moreover, if one
were to reduce the moirérapparatus to its simplest form, that
is, such as viewing some background through the common
pérallel-stake snow fence (suggested by the previous
descriptioq of parallel black grid lines spaced by parallel
white or clear areas of equal width), and if the pattern over
which it is superposed is formed of lines and dots that are
equally spaced from each other (whether pafallél.or

curvilinear), but a fraction off the pitch (or spacing) of
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the overlain grid, the observer would be deprived of a high
percentage of the background field of vision. Thus; the
backgroﬁnd_image, if formed of fhe line and dot printed grid,
would be rendered nonfeplicable to any apparétus being used
to record the view. It is this particular aspect of moire
pattérn creation that is used by the instant inventor to
create this invention. Further, he also recognized that
because the ﬁoderq_cppy machine, whether it be a standard
color tone copier'or a laser printer, scanned the image to be
' copied with a fi#ed—pitch scanning system, it was unnecesary
to devise overlay grid means. Iﬁ fact, the modern replicator
contains such a grid in’the'fixed - pitch, parallel scan
format that is used to view:the image to be replicated.

7 When'appfised by friends, who dealt in the field of
secure documents and negotiéble instruments, that the advent
of the color copier-had almost overnight imbued the amateur
counterfeiter with the ability to reproduce such documents as
currency notes, travelers checks, and the like, it became
reédily apparent to the ihstant inventor that conventional
means of document authentiéation would be insufficient to
stop an almost exponential increase in the preparation of
bogus documents. For'example, with but minor skill and
manipulation of controls, a mode:n'color copier, especially
of the laser type, can make a most credible reprdduction of
United States Bank Notes, travelers cﬁecks, drivers' licenses
and identificéticn cards. So good are the replicas, that

department store clerks, grocery clerks, bank tellers, change
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“machines, and a host of others have been duped by the
introduction of these feélicated documents into the market
place. Major efforts of others attempting to solve this
problem at costs totaling several million dollars have all
been unsuccessful. 1In particular, no one heretofore has
found a way to provide an original banknote or important
document which embodies the two often-sought features of a
copy-proof instrument; for example, one which to the unaided
eye is both indistinguishable from a prior (genuine) item and
which is capable only of»obviously bogus copier replication.

SUMMARY OF THE INVENTION

The problem posed by copier replication has been solved
by this invention, which is based upon the serendipitoﬁs
discovery and novel concepts described below. Consequently,
it is now possible, for the first time, to produce legal
tender paper currency, genuine travelers cheques, original
postage stamps, government issued food stamps, important
documents or certificates and the like, which to the naked
eye are indentical to prior items of the same kind but, in
fact, have characteristics which reveal copier (especiaily
color) replications to be obvious counterfeits.

The instant inventor in the course of searching for a
solution to this problem accidentally discovered that a color
copier replication of an original travelers cheque cannot
itself be used to produce a closely matching copy. Actually,
it was found, surprisingly, that no matter how the color

copier was adjusted to eliminate blemishes or defects
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apparent to thé casualrobserver, the copiesrmade from the
first copy always had such prominent tell-tales, in one form
or another. |
On the basié of his knowledge and skill as an expert in

the printing art and the science of opﬁics, the instant
inventof recognized that in this discovery he had the key to
solving the copier.replicating problem.r_Thus, he conceived
the idea of using the bane of the printer to the advantage of
the counterfeit preventor. He wouldruse the moire effect to
reveal the bogus color copy of a genuine banknote, for
example, by producing the note image lineations in mismatch -
to the scanner of a color copier. The mismatch would be
slight and not noticeable to the naked eye and thereby both
basic requirements, which no one else was ever able to mget,
coul& be totally satiéfied. Moreover, the cost of producing
such counterfeit-proof certificates need not be subsﬁantial.
The instant invention is therefore conceived to counteract é
specific illegal threat, without having to resort to
legislative acts which would in some way hinder the,
technological growth and refinement of the photocopy machine
industry, and its most noteworthy products. It consists in a

| product, a face-Valuéd document (generally, but not always
printed)'thatrcannot be ;eplicated by any known color copying
system. The instant inventive methéd succinctly instructs
the :eader in both ways bf producing the product énd in a
correlative method fof determining whéther a suspected

document is a counterfeit that has been made from a noncopy-
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protected, authentic document which does not contain the
nonreplicability factor inculcated by the present disclosure.
The basic method of counterfeit protection teaches the
inclusion of lines, dots and/or swirls embodied and
integrally formed into art, pictures and other forms of
images. The grid lines are made so as to differentiate
minutely in vertical and/or horizontal piﬁch from the linear
- grids employed by the scanning mechanisms of the machines
used to replicate these black - white or colored documents.
Generically, such scanning replicators are typically black
and white optical reproduction systems, such as office
copiers, color copiers, and opticons that are used in
conjunction with video systems. Subclassed in this generic
group are the new and increasingly common, laser color and
black and white optical reproduction systems. After creation
of the authentic document, that is, one including the grid
lines of predetermined pitch, the primary method of
counterfeit protection, as well as the product tﬁereof; have
been realized. Any attempt,at imitation or replication by
means of a scanning-type copier will result in the generation
of inteference patterns and tones which are readily
discernable (by the untrained and naked eye) from the
original (or authentic) document in that the aesthetics of
the document are distorted, omitted or otherwise completely
destrqyed in the replication. Generally, the dark tones of
the authentic document will copy dafker, while the blurred or

light to medium tones will copy lighter, whiter or completely
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disappear.rrAny attempt byrthe counterfeiter to eliminate. the
patterns and distortions in the replicated co?y, by color
correction or by angular movements of thé faulty replication,
will result in intensifying the aforementioned lightening and
darkening effects; and it will cause secoﬁdary patterns,
latently embgdded in the original, to appear visible, thus
rendering the réplication or counterfeit as an obvious bogusr
document. |

| A corollary to the primary method for making a non-
replicable iﬁage is also inculcated by this disclosure. In
céses where a counterfeit copy has been su¢cessfully made,
say from an autheﬁtic dbcument'which has not been copy
protected by'fherabb#e mentioned method, and the'method of

" replication has emﬁloyed a'scanning—type replicator or copy
maéhine, the counterfeit document, no matter aesthetically
pure it may appear to the naked eye, nonetheless contains
included lines that already differentiate minutely in
vertical and/or horizontal pitch from the authentic
-document's print format. In other words, the counterfeit
copy now contains the seeds for its own detection if the
instant inventor's correlative methodology is then applied.
Such detection requires thét the suspected counterfeit copy
be first viewed and recorded»by means of a scanning and

- imaging device such as a copy machine, a television opticon,
or the like; and after such recording, comparing an authentic
species of the original document with-the recording of the

suspected counterfeit and determining if the record of the

84

19 3
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- suspected counterfeit reveals moire distortions relative to
the authentic species. If so, the examining party will be
able to confirm that the sﬁspect document is indeed a
counterfeit.

Regressing briefly to the "snow fence" effect (that was
mentioned in the Description of the Prior Art), an
alternative method of employing the moire effect is also
herein disclosed. A moire-distorted pattern is replicated
quite readily if document'imaging is realized by using a
rather high number of lineations relative to the replicator
scan line frequency. The notion here is that the '"snow-
fence" slats (i.e., the spaces betweén the replicator scan
lines) obstruct more of the authentic image, thus distorting
the replica. This is most noticable in color counterfeiting..

With the means taught herein, of producing a non-
replicable document of the instant invention, as well as
means for detecting a bogus copy of aﬁ authentic document not
so protected, financial entities and government
instrumentalities are now relieved from the potential
counterfeit onus that was inadvertently placed upon them by
the advent of accurate and sophisticated replication systems.

From the foregoing, and in view of the'detailed
description set forth below, it will be understood that this
invention has both method and article of manufacture or
product aspects. Further, in its method aspect this
invention comprises the step of producing an electro-

optically nonreplicable original certificate by providing on
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a matte a lineate pattern of visible image-defining lines
which are of predetermined moire—producing pitch reiative to
an electro-optic copy machinglscan protocol. Otherwise
expréssed, this method includes fhe preliminary step of
detérmining the pitch of an electfoeoptic copy machine
scanner. o

In its article of manufacture or product aspect this
invention then, likewise briefly stated, is an electro-
optically nonreplicable original certificate which bears an
image defined by a plurality of lines of predetermined moire-
producing pitch-relative to the scan lines or pattern of an |
electro—opﬁic copy machine.

Further defined in preferred embodimenté this aspect of
" the inventiénrtakes the form of a,multicolbr certificaté such
as a travelers cheque, banknote, food stémp, postage stamp,
or other governmenE or private organization official issue.

As used herein and in the appended claims the terms
"géneral"-"original” "légitimate" "legal" "legal tender"
"firét run” and "authorized" meand and intend noncounterfeit
issue.- Also, the term “matﬁe" deéignates or describes the
paper cloth, parchment orrother sheet material or tissue of
whidh banknotés, travelers cheques, postage stamps, official
documents and certificates and the like are made.

BRIEF DESCRIPTION OF THE DRAWINGS

Of the Drawings:

Figure la is the'pattern of lines, dots and swirls of

an intaglio or gravure print;

.
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Figure 1b is a grid overlay;

Figure lc is the Qiéw of Figure la through the grid
overlay of Figure 1lb; |

Figure 2a is an intaglio print of horizontal,
equidistantly spaced lines;

Figure 2b is the scanning pattern of a replicating
machine;

Figure 2c is a mapping of Figure 2a produced by the scan
lines of Figure 2b;

Figure 3a is an illustration of the print pattern of a
familiar printed image;

Figure 3b is the moire skewing of the Figure 3a print
pattern;

Figure 3c is a blurring or defocusing of the Figure 3b
pattern in anticipation of reconstruction; and

Figure 3d is the screened image of Figure 3c inr
preparation for reprinting.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

By use of Figures la through 2c¢, the reader shall now be
instructed in the method of producing the nonreplicable image
of the instant invention.

Referring particularly to Figure la, there is depicted
therein a typically printed pattern 10 consisting of various
lines 12, dots 14 and swirls 16. Those of ordinary skill
will readily understand that such an image may be printed in
intaglio or gravure (more commonly rotogravure) and

adaptations of these processes. Further, any process of
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manufacture which represents visible images by periodically
spaced lines, dots or swirls, whether or not'printed, (say
included by fibre or stain patterhs) will produce a product
giving satisfactory moire results. Methods of etching, photo
engraving and plate manufacture are beyond the scope of the
instaht disclosure and shall no longe; be referred to within
this text.

A gria overlay is revealea in Figure 1b consisting of an
array of parallel, equally spaced black stripes oriented
orthogonal to a similar pattern of black stripes 18. The
grid of Figure 1lb is analogous to thé earlier mentioned snow .
fence pattefn through which one might view a background
image. When the Figure 1lb pattern is overlain the Figﬁ:e'la
printed pattern, a distortion 20 in the Figure la pattern-
results as shown in Figure lc. The instant inventor defines
the Figure lc pattern as a type of mdire distortion pattern
resulting from a mapping of the Figure la pattern by the
funétion of the Figure lb grid d;erlaf. Those of ordinary
skill will also recognize that, were the function to be
revefsed, that is, if the grid lines 17', 19' of Figure 1b
were to become the areas of image transmittal (rather than
obstruction), and thé areas denoted k to be areas of
obstructionror opacity, the Figure lc map would depict the
compliment of the illustration 20 actually shown. It can
also be readily seen that therentire grid of Figure 1lb is not
required in order to obtain the desired résults-of Figure lc.

The vertical portions 19 of the bverlay grid are -not

o«

[t}
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required; indeed, the relative ease by which a horizontal
grid overlay may be realized in the scanning—type replicating
machine (or instrument) lends itself wonderfully to its use
in this invention. The solution of the problem to the
counterfeiting of printed documents lay in a form of reverse
engineering wherein the recognition of a grid form of
scanning in all replicating devices, and a knowledge of.the
moire effect, led the instant inventor to reason that a
distorted image would result any time a grid-like scanning
pattern failed to map any discrete part of an authentic

- document into its replica. If, for .example, the horizontal
lines 17 of Figure lb were the nonscanned areas in a copy
machine scanning protocol, and the interstitial or "see
through" areas corresponded to the actual scanning lines, the
illustration of Figure lc would in reality be the resultant
replica or counterfeit. It can be readily seen that, to the
naked eye, there might be very little distinction between the
authentic and the counterfeit documents; however, if the
Figure la print were arranged cleverly so asrto,ensure thaﬁ
the greater part of the image was not picked up by the
scapning protocol, the resulting copy would be highly
distorted, full of moire interference patterns and -
significant omissions. By this reasoning, the instant
inventor devised the invention which is now succintly
desbribed with the aid of Figures 2a through 2c.

For the purposes of clarity, the pitch.between printing

lines and dots or between scanning lines of a replicating
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device shall be termed 4 in the case of the printing, and p
in the case of the scanner. Turning now to Figure 2a, there
is depicted a typical intaglio printing 30, much like the 7
printing of Figure la, but less stylized. The lines 32 are
separated by the pitch distancerd;‘thus, they are parallel
and equispaced. Figure 2b represents the scanning pattern 34
of any specifically idéntified replicating device such as a
color copying machine, laser scanner or television opticon.
Scanning on a very carefully controlled frgquency, the scan
lines 36 are parallel and have a cdnstant pitch p. The very
nexus of this inventioﬁ demands thét d be minutely more or.
less than p, say from half the scan liné width up to 50% of
p. With an appropriate choice of d incorporated into the
- printed image as exemplified in Figure 2a, the scanning of
Figure 2b maps the printing into the replicated copy 38,
shown in Figure 2c. At.an.arbitrary point where a scan line
36 is superposed directly on é print line 32, the replication
37 will be exact. However, théreafter and if the print pitch
4 is properly selected, there will be a greatly diminished
frequency of overlap and the aﬁthentic pattern, to a great
extent, willrbe lost. This is shown clearly in Figure 2c by
thejcoincidence of print lines 32' and scanning lines 36°'.

It becomes apparent to the reader what the writer meant
by the above sfatement " d be minutely more or less than p",
for the mapping essence of Figure 2c wouid be realized if
d were less than p , instead of the indicated relationshié

shown in Figures 2a and 2b. The only difference would be the
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location of replica line 37, relative to the various print
lines 32' and scanner traces 36'. Replica line 37 would
appear because, as shown in Figures 2a - 2c, scanner traces
36 would '"see'" only a smaller set (here for illustration,
only one) onf print lines 32, thus transferring it only to
the replica. |
One of the most noteworthy attributes of the instant
invention is the inherent ability of the method and product
to defy reconstruction of'the authentic pattern. For
example, those skilled in forms of decryption, that is
reconstructing an authentic image by purposefully defocusing
the lines and dots which form the composite image and then
rescreening in preparation of a re-etching would be
 frustrated in an attempt to retrieve an authentic document
from the invention-skewed bogus copy. Referring to Figure
3a, there is shown an illustration 40 that appears on a
familiar negotiable instrument that is not protected
according to this invention. The detail.42 in Figure 3a is
the representation of the print pattern in one small portion
of the document. Immediately below this, at Figure 3b is the
illustration 44 of what would be seen in the same detail of a
counterfeit protected document having a pattern typical of
the instant invention used in its production. IE may be
readily discerned that the replicated pattern 46 bears strong
resemblance to that shown in Figure 3a. In an attempt to
reproduce the pattern of 3a, the pattern in 3b is |

deliberately defocused or blurred 48 as depicted in Figure
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3c. After this biurring process, a counterfeiter would
rescreen” the image Eo'prepare a new'etchedrplate in order to
reproducé an authentic looking document. Figure 3c
illustrateé the Figﬁre 3b pattern as it would appear blurred.
Howevéf, were the,counterfeiter now to screen the Figure 3c
blurred pattern, the result would be the pattern 50 of figure"
3d. 2 cursory comparison of the Figure 3d pattern 50 to the
detail'42 of Figune'ﬁa evidences the futility of such a
techniqué, if appiied to a document prepared according to the
teachingé of the instant invention. Generally speaking, the
Figure 3b rendering of the Figure 3a authentic document
contains imaged areas that afe anywhere from 35% to 50%
reducéions 6f the pri;tine,image. Further, an attempt to

" replicate, ohrthe offset press, the attempted reconstruction
at Figure 3d wiilr#esult in an image containing an additional
50 to 75% degradation in4detaii and hue.

To this point, the instant inventor has taught the
invention in terms of varying the pitch distance between
image lines so as to "detune" them or create a dissonande
between the print pattern in the document and the known
frequenéy or pitch pattern of a scanning device. That is not
to say however that an exacting print of such nature must
always be had in order to embody therteachings of the
inventor. A highly practical method is devised whereby the

pitch in the printed document may be arbitrarily varied,

[

thereby acquiring'the benefits of the instant invention.

This method 'is to simply change the dimension of lines and ¥
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dots on a document so as to inherently vary the pitch between
the various pattern elements. Accordingly, the instant
inventor suggests that, after a document of the type
contemplated herein has been printed, the medium upon which
it is printed be dimensionally altered, generally by the
application of heat. If performed on a suitable printing
matte, the imprinted péttern will be subtly altered and the
basic,conceptrof the invention incorporated therein. It is
recommended that a high quality, high rag content papér or a
high quality rice paper such as is used in the printing of
currency, berutilized.

The benefits of the aforementiqned technique can be
casually acquired by documents that are subjected to handling
and indeed, those which have been counterfeited, especially
since the tongr application process of a color replicating
device employs a matte-warping (distorting) heat process of
the type described above. A replication of such a distorted
document, by either a color or black and white copier, or a
scanning video opticon, will produce an image that is
literally full of moire distortions. Thus, it follows that if
one attempts to copy or video scan a photocopy counterfeit of
an authentic document (color or black and white), the result
is a severe moire - distorted image, because the heat of the
counterfeiter's copier has distorted the copy matte, and thus
the pitch of the authentic document's image lines, as taught
by this disclosure.

Another methodological corallary may be employed in
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cases where the scanning machine-replicator utilizes a scan
line of greate: than customary width. In such a situation;
use of a document imagihg process similar to that disclosed
herein, bﬁt employing a much smaller lineation pitch (with a'
coﬁcomitant greater number'ofrlineations) is most
efficacious. If the lineations exceed 250 to the inch, the
moire effect in the replica will be noticeable to the unaided
eye, even with standard and unsdphisﬁicated
copiers/replicators. Thié lineation frequency (250
lines/inch) is significantly higher than that used in the
industry,rtoday.

Myriad applications of the teachings in this disclosure
are available to ahd may be made by those of ordinary skill

and are limited only by the élaims hereinafter appended.

[
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What is Claimed Is:

1. A method for making a nonreplicable image comprising
placing on a suitable medium visible and distinct lineations
formed into various patterns of lines, dots and swirls to
create said image, said lineations having a predetermined
lineation pitch which varies from a conventional copy machine
scanning pitch by as little as the thickness of a scanning
line of said machine and as much as 50% of the spacing
between said machine's scanning lines, whereby when said
image is cépied by said machine, a moire-skewea copy of the
image results thus frustfating the photocopy replication of

said nonreplicable image.

2. A method for making an image that appears on a document or
a printing plate and is not replicable accurately by
photographic or photocopier techniques, said method
comprising:

selecting a suitable substrate medium; and

placing on said suitable substrate medium; by
conventional methods, visible and distinct lineations
comprising various patterns of lines, dots and swirls in a
predetermined lineation pitch which is calculably out of
registry with the scan pitch of conventional electro-optical
scanning devices, said lineations further interlineated by
more than five times the thickness of said lineations with
lighter, brighter hues, whereby when said iﬁage is copied by

a scanning machine, a miore-skewed copy of the image results
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because of the misregistration of said machine's scanning
pitch and the lineation pitch of said image and noticable
omissions occur, when photographed as well, thus fruatrating
photographic reconstruction of said image and the photography

thereof.

3. The methoa of Claim 1 wherein. said placing step is
accomplished by depositing said lineations on an
penvironmentally mutable matte and further,‘said matte is
dimensionally altered by subjecting it to vaiiations in heat

and moisture.

4. A method for detectihg a copy machine counterfeit of an
authéntic species of noncopy—protected, commonly;available,
face-valued oocomantsrsuch as currency notes, banknotes,
licenses-and the like that have images formed thereoh of
myriad lineations, said method comprising:

first viewing and recording the suspected counterfeit by
'meansrof a scanning ahd,imagihg device such as a copy
machine, a television opticon and the like; and

comparing an authentic species of said documents with
the record of'said suspected counterfeit made in the first
step of viewing and recording so as to determineiif said
record reveals ﬁoire distortions and omissions relative to
said authentic species and, if so, thereby confirming said

suspect as counterfeit.

[
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5. A method for making a nonreplicable image in a face-value
doéument comprising the following steps:

determining an image lineation pitch d that is dissonant
from conventional copy machine scan line pitches by first
determining a copy machine scanning pitch, that is not used
in any conventional copy machine, by taking the scanning
pitch p of any said copy machine and adding or subtracting
therefrom an amount ranging from about one-half a scan line
thickness to about one—haif the spacing between said machine
scan lines; and

placing lineations, the pitch of which was determined in
the step of determining onto a suitable medium while further

shaping said lineations into various desired patterns.

6. The invention of Claim 5 wherein said placing of said

image is printing onto said suitable medium.

7. The invention of Claim 5 wherein said image placing
includes the creating of inclusions within the desired image
medium and wherein séid medium is a substrate comprising a.

paper—type matte.

8. A document image deposited on a suitable medium, said
image comprising lineations of varying pitch and which are
directionally dissonant from a scanning pitch of any
conventional and known electro-optical scanning device that

is used by video opticons and photocopy machines.
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9. A method for making an image that will upon réplication
thereoffby electro-optical and photographic copy means réveal'
- numerous omissions and distortioﬂs'so that a photo-replica
prodﬁced therefrom is visibly distinguishable
from said image, said method comprising the steps of:
selectlng a suitable medium for the positioning thereon
of said 1mage, and
depositing said image onto said medium in the form of
lineations, said iineatidns varying in azimuth and having
therebétween a pitch distance d ranging from about p; which
is the distance between any conventional electro-optical
device's scan lines, plus or minus one-half the thickness of
sﬁch a scan line to plus or minus one-half the spacing

between said scan lines.

10. The method of making an original certificate that is
capable only of electrg—éptically inaccurate replication,
said method comprising the step of blacing on a substrate a-
lineéte pattern of visible iﬁage—defining lines; said lineate
pattern being of predetermined ommissionQCIeating, moire-
producing, mismatched pitch relative to the scanning pitch

and pitch azimuth of an electro-optic copy device.

11. The method of Claim 10 including first determining the
pitch of an electro-optical copying device scanner, said
dev1ce being of the machine to be frustrated by the method of

Claim 10, so that it will produce said inaccurate replication

]
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of said original certificate.

12. An electro-optically nonreplicable document comprising an
image defined by a plurality of lineations which comprise
lines, dots and swirls, said lineations of predetermined
ommission-creating, moire-producing pitch which is lineatly
mismatched in pitch and pitch azimuth relative to a scanner .
line pitch of a conventional electro-optic copy device, said
moire-producing p&tch d, in said document, further defined by
the spacing between said lineations and which differs from
the spacing between the scan lines of said scanner, said
moire-producing pitch @ differing from and therefore
calculably in misregistration with p, the pitch of said
scanner, by a difference which ranges from about one-half the
thickness of one said scan line to about 50% of the spacing -

between said scan lines.

13. A method for making a replicant document that will only
be subsequently'replicated inaccuratel§'and obviously bogus
by photocopier or other electro-optical scanning devices
relative to the image content, color and tone of said
replicant document, said method comprising:

obtaining a true and original face-value document that
is not protected by the invention of Claim 9; and

-copying said true and original face-value document on a
photocopying machine, whereby said copying produces a

resultant replicant document which will be made of image
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lineations that are dissonant relative to the image lineation
pitch of said true document and said replicant becomes, in
effect, like uﬁtora true documént but of honreplicablé form,
whereby further attempts to subsequently copy said replicant
document by photocopying machine or other electro-optical
scanning devices will produce a copy that is visibly untrue
having therein omissiqns, distortions and moire skewing of

the images that,appear in said replicant document.

e



WO 90/08046

FIG.

PCT/US90/00221 .

1/3

L 2R
¢ 6 \ .
,--§&)’ ‘e— 14
la '—"-.—/

yd

r—
L
Z

£
2
yd
Lo

2

Z
o
%\
—\'
z¢§?
B (o) N
%‘

reir
AW T

’ 4
Y
/|
|

o gl
":‘::J! I"-'Jl LF‘A': r;Jl —
| N [

i ams ]

lc _ld=i=im

AR

17

NS

“SIrgrCarrgrT
_JLEEE_JL_JL_IH__

TArIrTr
_JL_JII:__I::_J
1
| P |
LYI)
N




WO 90/08046 PCT/US90/00221

2/3

FIG. 2a
34\
36— p
'p
3G~< Ip
FIG. 2b




WO 90/08046 ‘ PCT/US90/00221

FIG. 3d




INTERNATIONAL SEARCH REPORT

International Apnplication No.

PCT/US90/00221

i. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) &

According to International Patent Clagsification (IPC) or to both National Classnﬁcatnon and IPC

IPC(5): B42D 15/10f 205:00, 211:00
U.S. CL.: 283/85

Il. FIELDS SEARCHED

Mimmum Documentation Searched 7

Classification System Classification Symbols

U.S. CL. 283/85, 92, 93, 72, 902

356/374

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched 8

lil. DOCUMENTS CONSIDERED TO BE RELEVANT ¢

Category * Citation of Document, ! with indication, where appropriate, of the relevant passages 12 Relevant to Clasm No 3.
X | U.S., A, 4,582,346 (CAPRIO) 15 Arpil 1986, 1-13
(columm 1, lines 35-68, column 2 lines 27-
column 4 llne 45).
A U.S., A, 27,857 (CAREY) 10 April 1860. 1-13
A U.S., A, 341,429 (PHELPS) 04 May 1886. 1-13
A U.S., A, 2,065,605 (MOORE) 19 December 1936. 1-13
A U.S., A, 2,952,080 (AVAKIAN) 13 September 1960. 1-13
A U.S., A, 3,109,239 (WICKER) 05 November 1963. 1-13
A | U.s., A, 3,675,948 (WICKER) 11 July 1972. 1-13
A | U.S., A, 3,862,501 (JEMSEBY) 28 January 1975. 1-13
A | U.S., A, 4,033,059 (HUTTON) 05 July 1977. 1-13
A U.S., A, 4,066,280 (LACAPRIA) 03 January 1978. 1-13
A | U.S., A, 4,168,088 (SOMLYODY) 18 September 1979. 1-13
A u.s., A, 4,506,914 (GORELI) 20 March 1985. 1-13
A Uu.S., A, 4,525,858 (CLINE) 25 June 1985. 1-13
A | U.S., A, 4,579,370 (CORWIN) O April 1986 1-13
A U.S., A, 4,588,212 (CASTAGNOLI) 13 May 1986 1-13
* Special categories of cited documents: 10 “T" later docuraent published after the international filing date

or pnonty date and not in conflict with the application but

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E"” earlier document but published on or after the international
filing date

“L" document which may throw doubts on priority ciaim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“Q" document referring to an oral disciosure, use, exhibition or
other means

* document published prior to the international filing date but
later than the priority date claimed

cited to understand the principle or theory underlying the
invention

" *X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
invoive an inventive step

“Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
mer::s. such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

tv. CERTIFICATION

Date of the Actual Compietion of the International Search

25 APRIL 1990

I Date of Mailing of tY Ig‘twmal Search Report

22 MA

international Searching Authority

ISA/US

i ature otAut rized Offc%
AUL A. BELL

Form PCTASA/210 (second shest) (Rev. 11-87)




	Bibliography
	Claims
	Drawings
	Description
	Abstract
	Search-Report

