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€ Encoded security document.
6 Documents (1) are encoded with at least one thin, trans- b 6

parent coating (3, 4, 5) normally invisible, but detectabie by 3
electrical capacitance measurement. Each document con- T

sists of a substrate (2) on which is applied (A) at least one of

the thin coatings, and (B) conventional printing, preferably 20,600 8 / ? ,/////‘
intaglio (6). The coating includes particles (8) sputter depos- y ‘_‘..s{m.,.ﬁ_ ‘.:E@\
ited into the substrate surface and is applied before or after "'T X/ Xr. f
printing. The coating is confined to a limited area of the sub- 6,000 ///'W ﬁgf}j

strate surface and itse!f constitutes a code for identification. < AT
A second coating can be applied so that all areas of the sur- Wﬂ% //}%‘/A
face have the same appearance to mask visual discovery of Za

the first coating.
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The field of the invenfiqn,cqnberns security |
documents having dgfedtipg indicia.for'effedtive'protedtion
against counterfeitipg. .

Considerable effort has been directed to provide
a security document difficult to bouhterfeit} ‘Means were
sought whereby the genuineness of the security document can
be efféctivély discerned.. .In order to be ‘acceptable, the
means only éhoﬁld be detectable undef limited circumstances,'
and should othérwisé be undetectable. Acceptable means should
be cépable of encoding. Wheh detected, such means should
have a clear and unmistakable presence, should withstand
wear, aging and 6ther physical impairment of the substrate;
and should be economically feasible.

‘The code should not be obviously visible, should not
be capable of application by standard printing techniques,
should be applicable to various types of substrates employed
to form document of a security nature, should réquirevhigh-
cost, highly specialized équipmen; for application, yet
provide a document only marginally increased in cost over the
non-ccded product. Further, the coating of which thé code is
formed must be formed of'a material which is non-toxic,
stable, and detectable with low cost equipment.

Accordingly, the ‘invention thus provides a method
of detecting the presence of a coating upon a printed substrate
comprising a document of value; the coating is solely machine
detectable as a measure of electrical capacitance between a
plate electrode and a portion of said coating. .

The invention thus further provides a printing

medium for forming the security document, the printing medium

having a machine detectable mark including a substrate of a
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flrst materlal forming the.mark and deposlted on a portion
only of one surface of the substrate, th=z charaeterlzed in - that
particles of the second material are embedded at limited
locaﬁions in said first-material-including a subsurface

reglon under the coatlng, said second materlal belng only

detectable by electrlcal capac1tance detectlon.

Stlll further, the invention provides a
secuiity document of value havipg'a'mark detectable by

apparatus responsive to a particular thsical'characteristic

of the mark and thereby distinguishable from a counterfeit

document lacking such a mark; characterized by a substrate of a

first ﬁaterial free' from said physicai charactefistic,
a»mark defining coating of a second material having said
physical characteristic, said coating consisting of a
particulate generally invisible very thin layer sputter—
deposited on a portlon only of one surface of the substrate

and a sub-surface region below said thin layer formed of

discrete particles of said second material embedded within

said first material under said coating, as a continuation of
said thin surface layer, the physical characteristic of said

particulata material being electrical capacitance, said second

material being visually nondetectable but its presence capable

of being sensed only by.said detecting apparatus ahd visually
observable matter>printed on said document.

The preferred embodiments of this invention now
will be described, by way of example, with reference to 7
the drawings accompanying this specification in which:

Figure 1 is a plan view of a document prepared

in accordance with the invention.
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Flgure 2is a fragmentary crcssﬂsectlonal view
taken along line 2-2 .of Figure 1, wlth the vertlcal
dimensions greatly enlarged and the horizontal dimensions
somewhat enlarged,

Flgure 3'is a view s;mllar to Figure 2, showing
a modlfled embodiment of the lnventlon.

" Figure 4 ls 3 fragmentary enlarged.sectlcnal
view of a coated substrate in accordance with the invention
prlcr to printing thereon.

Figure 5 is a fragmentary enlaxced cectional view
of a coated substrate constructed iﬁ accordancé with the
invention and having coatings on both sides thereof.

Figure 6 is a fragmentary enlé;gedvview in
section of another coated substrate constructed in accordarice
with the invention and two partially overlapped coatings
on one side thereof. .

Figure 7 is a view similar to Figure 6, showing a
further modification of the invention having ;he'two
completely overlapped coatings on one side'tﬁereof.

Figure 8 is another fragmentary enlarged sectional
view of a substrate constructed in accordance with the
invention and having complementary coatings which completely
cover one surface of the substrate. |

.- Pigure 9 is a.fragmentary enlarged secticnal view
of a substrate having a coded coating and a uniform coating
over the coded coating. |

Figure 10 is a fragmentary enlarged sectional view
showing another modification of the invention wherein the
substrate carries a uniform coating and a coded coating is

applied thereto.
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Figure 11 .is a fragmentary enla;ge&.sec;ional
view illustratipé a substrate having twoASeparétely
detectable coatings applied to one surface Ehéfeof.
Figure 12 'is a diagrammatic representation
5 ‘illusératipg means for coding a web to be printed with a
ma?giﬁél code correséoﬁdi#g to thé'denomiﬁa?ioﬁ'to be
printed on the weg."' .
Figure 13;i§'a'di§grammatic representation
illustratiﬁgrﬁhé printipg, inspection and the‘trimming"methgd
l? to be followéd with a web produced by the apparatus of
Figure 12.
Figure 14 is a diagrammatic flow representation
illustrating means for detecting one of the two coatings on
the materials of Figure 11.

5 F;éﬁre 15 is a diggramﬁatic flow representation
-~“illustrating means for detecting fhé'oéhéf coating on the
materials of Figure 11. | '

FiéuféVIG is anothér'diagrémmatic flow representation
illustratipg_meéns f&r-detectipg both the coatings on the
20 materials of Figure 11.
| Figuie 17 is a diagrammatic flow representation
illustratin§;méahs producing tﬁe modified émbodiment of the
invention shown in Figures 6 to 8; »
-7 Figure 18 is 3 diggrammatic flow”iepreéedtation
25 illustrétipg thérmeahs_for.forming the modified substrate
shéwn in Figure 9. .
Figure 19 is a diagrammatic flow representation
illustrating means for forming the material of Figure 10.
Pigure 20 is a diagrammatic flow diagram of the
30 process for handling a web through the process of forming thz

security document according to the invention.
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Brief;y;'a coating is appliedl;q_a substrate.
The coating has a ph)fs'icairfchalréctefis.tic which is machine
only detectable but'othéfWng'is inQisible. Eheldefecéable
pﬁysical characteristic prefeiabif is electrical cgpacitance.
The coating may be applied in a prescribed pattern, in
continuous bAAGS'alaﬁg thé'onéﬁéimension of theiéocument;.
in combination with'pfintipé, overprinting or the "like, br-
alone, and constitﬁtes'a“cdééIFurthér, the First or -
characteristic contaipipé coating may be overlaid with a
second’coatiﬁg'in partial Qr'full registry théfeWithJ Poxrtions
of the first coating, that is, particles théreOf, enter the
substrate below its surface by being driven thereinto during
deposition of the said coating. By "machine 6niy detectable”
it is meant that the coating is not visible and can only be
detected by some detecting machine,#é;'is not observable to
the naked eye.

Referring no& to thé drawings, in Figures 1 énd
2 a’'security document, in the form of a stock certificéte,
is indicated generally by refeience'éharacter 1 and comprises
a substrate 2 and a coating in the form of three bands 3, 4 and
5 deposited on a portion thereof. Substrates may be formed of
paper, that is a porous fibrous.éeliulosic material, or may
comprise a spunbound po;yolefin composition,é@}fpolyethyiene
or polypropylene such asAmarkéted-upder the. trademark TYQEK
by the E. M. DuPont DeNemous Companf and/or is described in

United States Patent 3,169,899 (Steuber). The coating must

"have a distinctive physical characteristic, e.g., electrical

conductivity, resistivity, etc. which is absent from the
substrate. The deposit of said coating on the substrate can

be effected at any time subsequent to formation of the substrate.
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It may be accomplished by useioffcoatipg apparatus as shown

in diagrams or-by a modification of the apparatus as shown in

the patent to Kuehnle, No. 3,829,373 entitled "THIN FILM

‘DEPOSITION APPARATUS ﬂSING SEGMENTED TARGET MEANS". The

coating apparatus which deposits the bands 3, 4 and 5 of
electrically conductive material, such as indium tin oxide at
specific location5'0ﬁ>subst:ate 2. The bands, and paﬁticulariy

the location theredf, constitute a codée which identifies

. the finished document - as a_genuine document and also can

serve as a code representing denominational values.

In the illustrated example, which is a stock
certificate for 100.shares; the location code is a bar code
in which both the width and number of bars are significant.
The code identifyiné the number of shares consists of a wide
band 3 and two narrow bands 4 and 5, as illustrated. The
invention is applicable to all documents of value, including
currency. -

Substrate 2 carrying bands 3, 4 and 5 thereafter
is printed with words or other indicia required to complete
the finished document 1. The p?inting of such documents is
commonly done by an itaglio printing process, in which the
substrate materiél is forced under high pressure into inked
receése§ in a printipg’@late, so that the material of the
substrate is raised in ridgés under the ink, as shown at 2a
in Figure 2.

The bands 3, 4 and 5 have a thickness preferably
less than 200 Angstrom units, and are transparent and invisible.
The ink deposited on the substrate during the printing process
typically has a thicknesé, including the raised ridge in the

substrate, of about 0.002". Thus; the ink thickness is about



i0

15

20

25

/ - 0105969
twénty“thousand times the thickness of thé.conduetivé bands. 3, ‘
4 and 5, as indicated by théf :aimeﬁsicns x-'ana 205,000 X ih
Figure 2, The contours of the inked letters, as shown in
cross-section at 6 in Figure 2, are variable'Whén'viewgd on a
scale such as that employed for thé}veftical'dimeﬁsions .
in Figure 2. The cqﬁtours éhdwn at 6 in Figure 2 ‘are’
ideai;zed.. . o .

. Soﬁe”éf’thé:parficles of the coating material.
are driven into the substrate du?ipg the coating process
and penetrate the substrateféo~a considerable ‘depth, forming .
sub-surface regions 8 (Figure 2). Regions 8 are much °
thicker than the coating5'3;54 and 5. For example, the depth
of penetration of tﬁe particles may range up to about 6,000 X
where X is the thickness of the sputtered coating.. The
density of distribution of the penetrated particlés is
greatest near the surface of substrate 2; said density
decreasing inversely With the'depth'of‘peﬁetration.

Preferably, the thickness of the coating bands. 3,

4-and 5 should no£ exceed about 200 Angstrom units so that
the coating is as thin as possible with maintenance of its
integrity. Generally, the coating thickness is limited to
that which would‘make the éoatipgrreadily visible. In some
instances, even a visible coating may be acceptable “or even
desirable. With some coating materials, the thickness can be
greateé-than 200 Angstrom units without thé coating becoming

visible. It is important that the likely counterfeiter be

. unaware of the presence of the code. Where the coating

material is indium tin oxide, the coating is not visually
apparent at a thickness of 200 Angstom units. Further,
reduction in coating thickness is an economic benefit in -

speeding the coating process.
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Referring to Figure 3, a security document 10
differs from the documeﬁt represented by reference character 1
in that the document 10 'is printed first and the characteristic

coating represented by reference character 7 is apélied

5 ‘thereafter.. Thus thé'inkédhiettefs appear t6 provide
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ch;raqters 7 having. the coating bands 10', 11 and 12. Thé
banks 10', 11 and 12 cover some of the inked letters
completely. The particles th;h penetrate_thé.ietters during
the éoatiyg process do not ‘go all theé way through those
letters, since'thé'ink lejef is thicker than thé maximum depth
of penetration of the particles.

Both the ‘coated bands. 3,"4-and 5 and 10', 11 and
12 can be detected either conductively, inductively or,r
capacitaﬁively; preferably, capacitive detection is elected.

Referring to Figure 4, the substrate 2 of

. Figure 2 is illustrated but the overprint 6 is absent. Such

a material éan be prepared as a printable sheet material in
condition for printing to make same into a document of value.
. In Figure 5, the substrate 13 has been supplied
with a coating 16. A second coating 17 is applied to the
opposite surface of the_substrate 15. Both coatings 16 and 17
may be electrically conductive,.and each may be detected
separately and,conducti§ely by apparatus including spaced
con%act§"which physicali} engage one coating. Inductance or

capacitance. means would detect both coatings at the same time,

and could be used if the two coatings and the detecting

- apparatus were designed to cooperate. This is desired.

The document 20 of Figure 6 carries a coating 20°
and the second coating 21, which partially overlaps the

coating 20. Either coating 20’ or 21 may be electrically
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conductive and the other nonconductive. Alternatively, both
coatings may be electrically conductive. . Using the two |
coatings of different materials, both ‘electrically conductive,

enables the conductivity of the combined coatings to be

‘controlled so that the conductivity remains within

predétermined limits. .

The document 22 ‘of Figure '7 cérries:coapipd 23
completely,over;apping coating 22}. Again, eithér or both
coatings may.be electrically ;onductive; If only théléoatipg

22' is electrically conductive, sedsiﬁg by contact is not

possible but so that sedsipg must be ‘effected by

capacitive measurements.

Since the coatings 20' and 21 are of different
materials, the characteristics ;f the substrate 13 in regions
under,oﬁly one coating,,és.ét 20a, will be different from
the characteriétics in regions under the overlépped coatings,
as at 2la. This difference is indicated by the different .
representations used in the Figure for the two rggions.
Similar differences in the characteristics of the substrate
are indicated, in similar'mannér, in Figure 7.

In Figure 8, a coated substrate is illustrated
on which a coded electrically conductive coating is applied
in spaced regions such as bands 24, with the spaces between
the bands 24 being covéfed with a second coating 25 of a
different and electrically nonconductive material. Since all

surfaces of the substratg 13 are coated, the same external'

gloss or texture appears throughout the surface of the resulting

. document. The location of the conductive bands 24 cannot be

determined by visual observation. Substantially all materials
capable of being electrically deposited produce coatings

which, in the preferred thickness range, have the sams visual
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appeerance. Thus, lt is not difficult to select a material
for ceatipg 25 which visually matches the ‘code coating 24.

7 F;gure 9 illustrates a printable, coated
substraée 30.carrying a first coded coating 32.éepesited
on portions of the ‘substrate 30 .and another coatlng 34 has

been dep051ted on the entire surface of the substrate. The

. whole surface of the substrate 30 1s of' the same appearance.

with the location of the ‘coded coatlng 32 concealed from
visual cobservation. )
InrFigure'lo;,substrate'30' is illustrated
wherein the uniform coating 35 is deposited first on the
entire surface of the substrate 30' and the coded coating 36

is applied over only a portion of the coating 35. The coatings

35 and 36 are selected to be substantially the same in visual

appearance, so that the location of the coded coating is not

‘visually detectable.

Pigure 11 shows a modified embodiment of the
invention wherein a first coating 41 covers selected portions
of the substrate 40 and a eecond coating -42 covers other
selected portions, partially everlapping the  first coating 41.
The two coatings 41, 42 are detectable separately because of
different characteristics in the two coatings. ' One of the
coatings 41,42 may be electrically conductive.

Referripé to Figures 12 and 13, there is
illustratea a process for placing a coded coating on a web
of material to be printed and thereafter printing security
documents of value on the web, so as to make sure that the
printed data, such as the denomination, on the documents
corresponds to the code represented by the coating.

& roll of sheet material, shown at 260, is first

passed through a margin printer 61 where, at spaced locations
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on at least one margin of the web, there is printed data
identifying thé‘deﬂomination’to be pfinted "The web
then is passed through apparatus 62 for coatlng the document

w1th a denomlnatlonally coded coating 68 correspondlng to

- the markings on the ma;gin;- The coating 68 can be'in the

form of bénds, as shown. 'The coated web represented by

reference character 63 then is transferred to printing
press 64 (Figure 13) where ‘documents 65 are printed on the
wcb."The resulting printedfweh, vhich may have been cut .
into shcecs,'passes,to an inspection station whére'if is
determined that thé'pridtipg on the document 65 corresponds
to the code and to the information printed in the margins.
The web or sheets then pass to a trimmer 66 which cuts off
the mar g’ns 67. ' L - 7

The coated bands, 3, 4 and S may be détected
either conductively by apparatus having contacts which engage
the bands, or inductively or capacitively, by apparatus'
that doces not contact the bands 3, 4 and 5.

While it may appear that thc ink letters 6 in
Figure 2 would interfere with a condu?tiVEContact with the
bands 3, 4 and 5, it should be noted.;hat the bands are much
wider than the printed letters 6, and that the bands 3, 4
and 5 are continuous. Hence, conductive contac£5'made at

spaced points on any offthe bands 3, 4 or S.may be utilized

to measure the conductivity of the band between those contact

points. The surface finish of the contact probes which

" engage the bands 3, 4 and 5, should have a range of variation

of smoothness of the same order of magnitude as the thickness
of the printed letters 6, so that some points on the contact
probes engage the bands, even though the printed letters

intervene between the probss and the bands. The problem



nyre

10

15

20

25

30

L .
as LELER ]

1L 06105969

described above with respect to the contact with ‘the bands 3,
4 and 5 does not exist with coatings 10, 11 and 12 since
the latter are placed over the printed letters 7.

Where the anti-counterfeit protection coatings are

deposited on documents éubf}eét to substantial wear, the-

conductivity of the material decreases, and he'iige its

impedancé increases,"aé the coating and possibly the underlying
substrate, becomes worn. The measurement of impedance may be
use& as a measure of wear. For’eXampie{.in a given document,

a range of 5K-10K ohms would indiéate that éhé document was

_genuine, while an impedance in the 9X-10XK range would indicate

that the document should be retired from circulation.

Referring to Figure 15, the ‘document 39 comprising
the coated substrate 40 of Figure 11 with the inked letters
printed on it passed through detectipg.apparatus 43 for
detecting the first coating 41 and is forWardéd to a location
44 marked 'PASS" if the required coating is found and is

diverted to a.second location marked "FAIL"-'if the required

. coating is missing. In Figure 15, the same document 39 is’

passed through detecting apparatus 47 which detects only the

" second coating and either forwards it to 'a "PASS" location 48,

or diverts it to a “FAIL“ location 49.

In Figure 16, the document 39 travels successively

through an apparatus 43 for detecting the first coating and
an app;ratus 47 for detecting the second céatipg. The document
must be paséed by both detectors 43 and 47 in order to reach
the "PASS"™ location 50. Failure of either coating to be
detected results in diversion of the document to one of the
"FAIL" locations 51 aﬁd 52.

The encoding coatith'described herein preferably

have a thickness of 200 Angstrom units but may includa those
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from 50 Angstrom unlts to 300 Angstrom unlts in thlckness.

oew core

© Measurement oE'capac1tance ‘functions ‘as the
preferred‘deﬁectipg method and can provide quantitative

measurements useful in determining denominational -

.information. Capacitance meastrement is effective even after

the documen£ has beéﬁ eXpoeed to steam, hot water and repeated_
abrasion or other abuse. 7 . .

In addltlon to the use of Indlum Tin Oxide, very |

thin fllms of Tin Ox1de—Ant1mony ox1de were deposxted

‘ _ Figure 17 is a dlagrammatxc £flow rep:esentation
illystratipg the process for applying the coating such as shown
in Figure 4. 1In that procees, the substrate is passed to a
Eirst eﬁcodipg coating apparatus.14 and thence to a second
coded coating abparatus 15. Figure 18 illustrates the process
of applying a uniform coating over a coded coatlng. Tﬁe
substrate 30 is passed into and through an encodipg'coetipg
apparatus 31 ané from there, is taken through the uniform
coating apparatus 33.

A flow diagram cemprises Figure 20 to the coating
of paper, for example, to provide the security document in
accordance with the invention. Other'substrates may be able
to use less elaborate apparatus. If a spunbound olefin
sheet is used, the various vacuum pumping steps described
below may be considerably simplified, and to some extent even
elimin;ted since-this material has much less absorbed gas and
moisture than paper sheet.

The continuous web 100 to be coated,is supplied
from a unit 101 which may include two alternately used web
supply reels and a splicer, and then passes through a tension
control 102, an aligner 103, a web cleaner 104, a static

eliminator 105, and a web quality test and marker unit 106.
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The web quality test and marker unit may be a photoelectric
.apparaFus which scans the web for holes, slimy spots and
other imperfections, and marks the web in one margin adjacent
- any such'imperfection; The web then passes thfopéh'a web
5 -break detector 107; which'cohﬁrols a web driving ﬁotor 1lo
and an assoclated brake, so as -t6 stop the motor and apply
the brake qulckly when a break in the web is detected. -
.The web ‘then passes through ‘an accumulator 111,
comprising a set of -opposed- palrs of rolls Whlch ‘accumulates
1o a substantlal length of web.
A coating apparatus 112 just beyond the
accumulator alepg the path of the web and is evacuated to
a very low preSsuré;- The repair of a break in the web is
v facilitated if the web is stopped with the break outside the
- 15 coating unit 112. The accumulator 111 stores a sufficient
length of web so that the web can be'stopped.%ith the break
in the'accumuiator,;or elsewhere outside the coating unit 112,
If the web is so stopped, the coating unit 112 .does not have
to be opened to repair the -broken web.
20 - " The web leaving the coating apparatus 112
moves through a coating quality test and marking unit 113,
which marks a margin of the web wherever the coating is
inadecuate. Preferably, this test and marking unit marks
the ma?ginfof the web oépbsite to the margin marked by the
25 web quality test and marking unit 106. The web then passes
“through a teﬁsion control and aligner unit 114, similar to the
units 102 and 103. The web thereafter passes through a
humidifier 115 which restores the papexr web to its normal moist
condition so that it will be suitable for printing.
30 {(Dehumidified paper tends to be brittle and to break up during

printing.) If the material of the web is other than paper the
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humidifier 115 may ndt be necessary. ?he web 115 passed
from Fhé humdifier to a printer 116, which prints a &alue
code .in the ma;ginS'asidescribed in connection withtFigure 12.
The web then passes to a trimmer and cutter 117, thch,'
‘removes excess margin material and cuts the web ‘transversely )
into sheets. The ‘sheets pasé.tb a set of qgality mark
detectors 121. These detectors sense ‘the marks appliéd.to )
the web bf the web.quality téétéf”lOG End by the ‘coating
quality tester 113. 6he’of theé detectors responds to marks
applied to one ma;gin by the web quality. tester 106 and .
directs those rejected shééﬁsltora first stacker 123.  The
other detector responds to marks applied by the unit 113 and
directs those rejectéd sheets to a second stacker 123.
Sheets which pass both the quality mark detectors are
delivered to a stacker 124 where the correctly coded sheets.
are accumulated.

If desired, all sheets rejected, for whatever
reason, might be'dischapéed into the same stack. While a
sinély continuously receiving stacker 124 for Fhe_good éhéets
is indicated, a pair of alternately receiving stackers may
be used in place of stacker 124.

The encoding coating prefefably'is applied to‘
the substrate employing r.f. cathode sputtering techniques,
" including a cathode ei;ctrode formed of the material being
sputtered. An anode or biased electrode is élaced on the
opposite side of the substrate. The‘two electrodes are
supplied with electricity at radio frequency ana'at high
voltage (6000 volts or more). The coating chambers are filled

with argon or other inert gas at a very low pressure, so that

it is ionized by the high electric field. The ions are
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towafd and impinge ‘on the ‘cathode and sputter material
particles therefrom. "Théfparticleg are attracted toward the
bias electrode during the half cyéleé whéﬁ'thé ‘electrodes
are of the prqpef polarity.- The particles spﬁttered from
the electrode by the impinging ions travel in‘a straight
line towérd the bias eIeEtrodé;,and are intéﬁceptéd by .the
sub;érate. Thé‘particlééfacéﬁmulate'bn'thétisurface'as a

coating or in some cases penetrate the web fox a substantial

distance, so that the interface between the coating and the

web forms a very strong bond.

| The materiai particles'which'are driven.by the
applied high'Voltage may be energized with thousands of volts,
and hence can be driven below the surface of the web.
Typically, penetration depths range from 50 to 150 Angstrom
unitsrper thousand electron volts. Thus a graded interface

is formed, even when the web and the co;tipg material are
mutually insoluble. The interface between the coating and the
web.can be so ‘diffused that it is impossible to défermine
where the coating ends and the web begins. Such an interface
proviées an especially strong bond between the coating and

the web.
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" CLAIMS:

1. A method of making a secﬁrity document of value
characterized by the steps of: o
| a. depositipg on a po;tion'of at least one
surface of fhe:substrate{,&.coatipg of a solely machine
defectable material in a code,
b. priﬁtipg the document upon said coated
éoded substrate,
c. depositing said coating by sputtefipg,so as
to drive particles of the coating into the surface of the
substrate beneath'thé.coating to define a substantial

sub-surface region below the surface of the substrate.

\

2; A security document of value having a mark
detectable by-apparatﬁﬁ responsive to a particular physical
characteristic of fhe mark and therebf distinguishable from
a counterfeit document lacking such a mark, characterized by

a. a substrate of a first material frée frqm
said physical characteristic,

b. a mark defining coating of a second material
having said physical characteristic; said coating cénsisting
of a particulate generaiiy invisible very thin layexr sputter-
deposited on a portion oniy of one surface of the substrate
and a sub-surface region bélow éaid thin layer formed of

discrete particles of said second material embedded within

said first material under said coating as a continuation of

said thin surface layer, the physical characteristic cf said
particulate material being electrical capacitance, said

second material being visually nondetectable but its presence

-~

o

9
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éapable of being sensed only by said detecting apparatus

and

c. visually observable matter printed -on said

‘document.

S 3. Théisedurityadocument according to claim 1
characterized in that the depth of the sub-surface region

is substantially greater than the thickness of the thin layer.

4. The security document according to claim 2
characterized in that at least part of said visually observable

matter is printed over the coating.

5. The security document according to any one
of claims 2, 3. ox 4 characterized in that said visually
observable matter is printe@ on the substrate, and the coating
is applied over at least part of the visually observable matter
and over a_pért of the substrate not covered by the observable

matter.

6. The security document according to any one
of claims 2 through 5 characterized in that said document is
an elongated sheet and said coating is a pattern formed of at

least one band extending across the short dimension of the sheet.
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7. The secufity document according to any one
of claims 2 through 5 characterized in that said coating
having the physical characteristic is confined to.a limited

area of the substréte surface.

" 8. The éécurity.document according to any one of
claims 2, 3 or 4 charactexized in that said coating extends

over at least one area of sajid document.

9. The security document according to any one
of claims 2, 3 or 4 characterized in that said coating
comprises at least a pair of spaced bands extending across

the narrow dimension of said document.

10. The security'document accoréipg torany oﬁe
of claims 2, 3 or 4 characterized in that said coating is
located in different limited areas of the document, the ;ocation
depending upon the nature of said document and each location

being different for different documents.

1l. The security document according to any one of
claims 2, 3 or 4 characterized in that said coating is

overprinted.
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12. The security document according to any one -
of claims 2, 3 or 4 characterized in that said coating is

overprinted in registry with said coating.

13. The security document according to any one
of claims 2,. 3 ‘or 4 characterized in that there is a second
coating over the substrate, said physical characteristic

being absent from said second coating.

14. The security document according to any one
of claims 2, 3ror 4 characterized in that there is a second
_coating over the substrate, said physical éharacferistic
.beipg absent from said second coating and a nonconductive

coating over the substrate and the first coating.

15. The security document according to any
one of ciaims 2, 3 or 4 characterized in that there is a

printing layer between ‘the substrate and the coating having

the physical characteristic.

16. The security document according to any one of
claims 2, 3 or 4 characterizeéd in that said coating covers

completely one surface of the substrate so that all parts of

the surface not covered by printed matter have a urniform finish.



.10 .

.
. L d - - - * L] .
[ LA X ) L L] .o *e

11 6105969

17. The'seduriﬁyudocument according to any

[N X

one of claims 2,. 3 ‘ox- 4 characterized in that said coating
comprises a plurality of transparent thin layers each of

different particulate materials other than said-first material

. on one surface of the substrate and each material partially

having a substantial number of the particles enbedded in a
subsurface region of the sﬁbsérate,lpne'only.of said layers
comprising théfcoaéiﬁg having said characteristic and covériqé
only a poftionrof said one surface, said coating being
detecpable only by apparatus inéensitive‘ﬁb’thé presence of

the other of said layers.

18. The security document according to claim 17._

characterized in that at least part of said visﬁally obsexrvable

matter is printed over at least one of the layers.

¢

19. The security document according to claim 17’
characterized in that at least one layer is applied over at

least a part of the Visually observable printed matter.

20. The security document according to claim 17
characterized in that the ‘outer one of the layers is of wear

resistant material.

21. The security document according to claim 17

characterized in that all of said one surface is covered by

the outer one of said layers.

.
3
sems
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22. . The security document abcor&ipg to claim 17
characterized in that only the portion of said one surface

not covered by said one layer is covered by a second of

- the layers.

23.. The security document according to any one
of claims 17 through 22 including a second one of said layers
of a material.detedtablé_by apparatus inseﬁsitivé'to the
presence of said one layer, said second layer being on a

portion of said one surface of the substrate differing at

least in part from the portion covered by said one layer.

24. The security document according to claims 23
or 24 characterized in that ‘a transparent second coating of
machine detéctable material is located on a porﬁion of the
opposite surface of the substrate from said first mentioned
coating and partially embedded in a subsurface region of said

opposite surface.

. 25. The sééurity document .according to claim 24
characterized in that the said coatings respectively on opposite

sides of the substrate are independently detectable.
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26. A security document printing medium having a

ZJ.

machine detectable mark including a substrate of a first material
the mark formed as a coafing of a second material and deposited
on a portion oﬁly of one'surface of the subétrate,-characteriiea
in that partlcles of the second materlal are embedded-at limited:
locatlons in said flrst materlal 1nclud1ng a subsurface reglon

under the coating, - sald second materlal belng detectable only byU

electrlcal capac1tance detectlon.

25. A security -document printipg medium according to
claim 26 characterized in that said substrate.is an éléngated
web and said mark is formed as at least ome band extending length-
wise of the web.

0]

28. A security document printing medium according

cyaracterlég alnathats in the form of a pattern.

to clalm 26
29. A security document printing medium according to
claim 26 characterized .in that said web is coated with a plurality
of coatings of different materials other than said first material
on one surface of the substrate, one only of said coatings being

electrlcall" ﬂapac1t1vely detectable.

30. A method of detecting the presence of .a coating upon
a priﬁfed substrate .comprising 4 document of value characterized
in that the coating is sole machine detectable as ‘a measure of

. electrical capacitance between a plate electrode and a portion of said

coating.
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