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The security thread imbedded in this 1 baht note of Thailand (Pick 74) runs
vertically through the note from A to B.

By Richard Kelly and Olme Ulgussun

(Photographs by Adrien Boutrelle, Brooklyn, N. Y.)

At times we envy the men whose task it is to shred or
otherwise destroy obsolete banknotes. They are
blissfully free of the many inhibitions that we as
collectors are prone to; for with happy nonchalance,
without a care in the world, they are able to rip, tear,
shred, and even burn literally thousands of notes, the
very ones that we collectors so zealously safeguard in
our extra-protective banknote albums. Ah, to be free and
unihibited, to rip and tear, that's the thing!

Heads, we suppose, are now shaking. Poor, poor
fellows, they have at last taken leave of their senses; for
why, after all, would any sane collector want to inflict
even the tiniest of tears on a collectible note? Yes, why
indeed? Our answer is simple: to get at the root of the
matter, or more precisely, to get at the security thread.
There has been so much misinformed speculation about
these threads—what they are, what they are made of,
and so on— that we wanted to see things for ourselves.
Besides, a friend had bet that all security threads were
metallic. Not so; but to prove it to him and so win the bet,
we have had to overcome a collector's inhibitions, we
have had to split open a few notes.

Later in this article we will explain how we went
about splitting the notes, but before the destruction, let's

begin with some facts and a bit of history. A security
thread is simply a filament, a fine or thinly spun fiber,
strand, tape, strip, ribbon, wire, or the like which
extends, unbroken, the width of a note. The thread,
which is sometimes coated, is woven continuously into
the paper during manufacture; and unlike the short silk
fibers that are found in American notes, these threads
never, except unintentionally, come through the surface
of the paper. The purpose of the thread is to assist, by its
presence, in the identification of a genuine note, thereby
acting as a security or anti-forgery device. The
illustrated Thai note (Pick 74) is a typical example of a
threaded note. The upper left hand corner of the obverse
has been partially separated from its reverse to show
the top of the security thread within. The thread, which
extends unbroken from A to B, is silvery in appearance
and is reminiscent of Christmas tree tinsel. In this case,
the thread is metallic, probably fine aluminum foil, and
has been thinly coated with a cellulosic film.

The Background
The history of threaded security paper properly

begins with its inventor and first manufacturer, the
English papermaker John Dickinson (1782-1869). As
Dickinson tells it, the idea for the invention originally
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This metallic thread from a 100 kip note of Laos (Pick 12) is typical of the threads
found in current notes. (Same size, top; magnified 4X, bottom)

came to him while thinking about the white strand
which the British Government had introduced into its
cordage with the aim of preventing theft. The strand
made the rope distinctive, easy to identify, and, because
of this, acted as a deterrent to thieves, who would prefer
instead unmarked property.' If such a strand, which
was in fact a security device, could be introduced into
rope, why not, Dickinson asked himself, into paper?
Thus on the 14th of January 1829, after devising
modifications to his papermaking machines, Dickinson
was awarded British Patent No. 5754 for a number of
improvements in the manufacture of paper, the second
of which, quoting from the patent, comprised "... a
method of introducing into paper, cotton, flaxen or
silken thread, web, lace, or other material adapted for
the purpose ... so that the said thread, lace, or other
material may constitute the internal part of the paper."
In the patent (see the appendix for the relevant text)
Dickinson provides a full account of his method,
explaining in particular how one or more continuous,

unbroken threads may be imbedded in paper as it is
being formed on one of his own cylinder papermaking
machines. The specifications (again see appendix) are
doubly interesting because of the unusually clear
descriptions they give of contemporary papermaking
and of the cylinder machine which Dickinson first
patented in 1809 (British Patent No. 3191). In 1839,
having revised his designs, Dickinson was granted a
further patent, No. 8242, in which he shows how to
modify and adjust his machinery so that two or more
threads may be laid at various depths in the paper, so
that, for example, one thread is always near the surface
of the paper's obverse while another, perhaps
differently colored, is always near the surface of its
reverse.

The security potential of Dickinson's threaded paper
was recognized almost immediately, and from 1829
onwards it was used by the British Government in the
printing of Exchequer Bonds and other documents for

In 1840, the British Post Office began issuing stamped envelopes printed on
threaded paper. A later example postmarked "3 February 1852" is illustrated here. A
blue silk thread passes diagonally through the stamp in the upper right hand corner.
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which the prevention of forgery and the proof of
genuineness were important considerations. The paper
was manufactured under tight security at Dickinson's
Nash Mills near Hemel Hemstead in southern England.
The two machines that produced it were kept behind
locked doors and were constantly watched by
excisemen, and the mending of broken threads was
entrusted to two women especially chosen for their
honesty.'

Early specimens of the paper have today become
collectors' items, particularly among philatelists who
are keen collectors of threaded stamps and threaded
postal stationery. In this respect, the most famous use of
the paper was for the silk-threaded envelopes and
covers that had been designed by William Mulready in

conjunction with the introduction of the prepaid penny
post in 1840. Unfortunately for Mulready, however, his
designs proved too unconventional for the public who
lampooned them mercilessly, with the result that they
were replaced in the following year by plain—but still
threaded— envelopes such as the one illustrated. 3 Silk-
threaded one shilling and ten penny stamps, both the
work of the famous designer of coins, stamps, and
medals, William Wyon, were issued in 1847 and 1848
respectively, and they were the first gummed (adhesive)
postage stamps to be issued on threaded paper. From
1849 onwards the paper was also manufactured under
license in Pasing, Upper Bavaria, and was there used
for a number of Swiss and German stamps. In all these
cases, and in others not mentioned, the stamps,
envelopes, covers, and so on, were threaded to reduce the
risk of forgery.

5

S

No. 548.

REVIEWS

Minutes of Evidence taken before the Select Committee
on Postage. Printed by Order of the House of Commons.

As announced last week, our publication is this day
printed on the kind of paper, with coloured threads
inserted in the body of the sheet, recommended to be used
for Post Office covers, in order to assist in preventing the
forgery of them. Mr. Dickinson states that he has not
had time to get his machinery in complete order for the
manufacture of this specimen, so that the threads are
less perfectly covered on one side than on the other; and
the only thread he was able to procure was unequal in
substance and in colour; but that these and other
difficulties can be guarded against in the regular course
of the manufacture. In his evidence (page 154) he
recommends it "for stamps and other government
purposes, on the ground of its entin: novelty and
peculiarity, the difficulty of its manufacture and of
counterfeiting it, and its admitting of an easy and
definite description: it is an article not required for any
general purpose or manufacture; and the prohibition of
its fabrication, or of its being in possession of any

person, unless with permission of government, would be
no hardship or inconvenience to the public. The
possibility of diversifying the colour, arrangement, and
material of the threads, renders it capable of endless
variety, and suited for numerous important objects, if
adopted as a government paper." The Chairman of the

Board of Stamps states (page 141), "that it is the best
preventive of forgery he has seen." We agree with him,
and shall be surprised if so simple a means of protecting
the revenue and preventing crime is not adopted....

******

(The first and the last four pages of this issue of the
Athenaeum were printed on paper embedded with blue
silk threads. In all the copies seen by us, the threads were
unbroken, there were 14 of them, and their relative
positions were approximately those in the illustration.)

ATHENAEUM    

■•■•■■ ■•■••••■1 ■■■•••   
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The earliest known threaded banknotes are of the type illustrated. Issued for the
first time on March 28, 1940, the notes were printed on paper manufactured by
Portals Limited in England.

Threaded Banknotes

Although threaded envelopes, stamps, bonds, and
even the occasional periodical (see the accompanying
extract from the Athenaeum') were already being
manufactured in the nineteenth century, threaded
banknotes, so far as we have been able to determine, did
not make their first appearance until 1940. On March
28th of that year the Times of London carried a short
article reporting an announcement by the Bank of
England that "...in accordance with arrangements
made early in 1939, a new type of 1£ and 10s notes will be
issued shortly by the head office and then later by the
branches." The article goes on to inform its readers that
in addition to changes in color, from green to blue for the
pound note and from red-brown to mauve for the ten
shilling note, "A new feature of both notes is a thread—
half a millimeter wide—of special composition woven
uniformly into the paper during manufacture. The
thread runs vertically through the notes, and, though
scarcely visible in ordinary handling, appears
distinctively as a black opaque line when the note is
held up to the light." The new, threaded pound notes
(Pick 124, see illustration) were first issued on the
following day, Friday, the 29th of March 1940, and were
succeeded by threaded ten shilling notes on Wednesday,
the 3rd of April.' According to press reports of the time,
the Bank's issuing office was kept unusually busy by
people wanting to exchange old notes for the new, and it
is of some interest to note that "many clerks at the Bank
were among the first customers," (Times, 30 March
1940)

Contemporary descriptions of the thread are usually
vague ("of special composition") and rarely mention
one of its more notable features, namely that it was
metallic. In the early 1930's Stanley Chamberlain, the
then General Manager of the Bank of England's
Printing Works, and Portals Limited, the supplier since

1725 of the Bank's security paper, had conducted a se-
ries of experiments on different ways of threading
banknotes. The result of their investigations was the
metallic security thread. Unlike stamps, envelopes, and
postal covers, which are only used once, banknotes are
necessarily used many times over, and so the
experimenters were faced with the challenge of finding
a thread that would be tough enough to withstand the
rigors of heavy circulation and yet be flexible enough so
as not to cause the paper to develop local weaknesses
which themselves might lead to tears. The desired
thread also had to be adaptable to modern, relatively
high-speed methods of papermaking; and it was
important that the thread not break while the paper was
being made, for millions of reams of paper would be
needed and frequent repairs to broken threads would
make the threading process uneconomic. But most
important of all, the thread had to be readily
identifiable and present a real challenge to the potential
forger, for what sense would there be in threading the
notes if a genuine note could not be distinguished from
the spurious, especially if it too was threaded in some
way or other? The ingenious solution to these problems,
the metallic security thread, was primarily
Chamberlain's, and it was first patented by him in 1935
and then again, with modifications, in 1938, British
patents number 440,421 and number 483,147
respectively.

In his patents (see appendix for the relevant texts)
Chamberlain describes two types of metallic thread.
The first is formed by coating or impregnating an
artificial silk thread or filament with a non-corrodible
metal, while the second, which he calls a ribbon, is the
result of the reverse process, and consists of a thin strip
or filament of non-corrodible metal that has been coated
with artificial silk. In both cases, since the metals
conduct electricity, the presence or absence of a thread
of the correct composition may be determined



Page 94
	 Whole No. 86

In splitting open a threaded note, the note is dampened and a sewing needle is
pushed slowly through it along the path of the thread.

electrically, by setting up, for example, an electric
circuit and testing whether the thread completes it. The
potential forger is thus presented with two hurdles, for
not only must his forgeries be threaded, they must also,
in some cases at least, be threaded with a conductor of
electricity.

Since 1940 the use of threaded security paper has
increased dramatically and there are today hundreds of
different banknotes printed on it. Most of the paper is
manufactured at the Overton Mills of Portals Limited in
Hampshire, England. The firm, which is probably the
world's largest producer of banknote paper, makes

The 500 kip notes of Laos (Pick 15) are among the easiest notes to split open. The thread, which has not been
removed, is partially visible.
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The illustrated thread (magnified 4X) is made of a flexible plastic material and was taken from a note of
the same type as the illustrated 100 peso note of Uruguay (Pick 47). The word "cien", Spanish for
"hundred", is printed some thirty times on the thread.

Some Israeli notes have two security threads. The left hand thread of this note is in
morse code and reads:

-•••	 ••
B N Q I S R A

or, in translation, Bank of Israel.
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paper for the Bank of England, for most of the major
printing firms (for example, De La Rue), and for over
one hundred issuing authorities. Threaded paper is also
manufactured outside England; for example, at the
mills of Tumba Bruk, the supplier of paper to the Bank
of Sweden. 6

The Destruction

With some care the obverse and reverse of many
threaded notes may be separated one from the other, the
security thread being sandwiched in between. Begin by
soaking the note in water—warm water seems the
best—for a couple of minutes. After soaking the note—
do not let it dry—use the tip of a sewing needle to create a
small opening in between the sides of the note at one of
the endpoints of the security thread. If you go slowly
and keep the note damp, you should be able to push the
needle some distance into the note (see illustration);
follow the thread but be careful not to break it. Into the
opening thus created, a somewhat larger but less
pointed instrument such as the smallest-size knitting
needle may be pushed through the note to the other
endpoint of the thread. Again, go slowly and keep the
note damp. If you succeed in getting this far in
separating the sides without tearing them, you will
know how to finish the job. Needless to say, practice
makes perfect, and so it may be of some help to know
that one of the easier and cheaper notes to separate is
the illustrated 500 Kip note of Laos (Pick 15).

For the uninhibited there are some surprises. For
example, microprinted some thirty times on the thread
of the illustrated 100 Peso note of Uruguay (Pick 47) is
the word "cien", or Spanish for "hundred". Similarly,
the word "Bolivia" is printed on the threads of some
Bolivian notes (for example, Pick 124). Neither word is
easily read without taking the note apart and,
incidentally, neither thread is metallic—we win the bet!
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A thematic collection of threaded notes is worth
consideration. In addition to some of the notes already
mentioned, be sure to include a few "morse code" notes.
One example is the Bank of Scotland's pound note of
1968 (Pick SA1-7). When the note is held up to the light,
its thread reads BOS, the Bank's initials, in morse code.
Some Israeli notes (for example, Pick 30d) have two
security threads and, as an extra bonus, one of them is
in morse. Other oddities exist, but to find them, you'll
have to throw away your inhibitions. Good hunting!—
or should we say "tearing"?

Notes and References

1.Dickinson's evidence before the Parliamentary '`Commission to Inquire into the
Management of the Post Office Department". In his evidence Dickinson also ex-
plains how the paper was made and why it would be difficult to imitate. The
minutes of evidence and the Commission's report on its findings were published
in 1838.

2. For this paragraph we are indebted to J. Evans' The Endless Web, Jonathan
Cape, London 1955.

3. Although plain (threaded) envelopes were issued as replacements in 1891, plain
covers were not issued until 1849. For further details concerning all such issues,
see British Postal Stationery by A. K. Huggins, published by the British Phila-
telic Society, 1970.

4. For this reference to the Athenaeum we are indebted to research by Mrs. 0.
Ulgussun. The same Athenaeum article has also been noted by H. Dagnall in his
booklet John Dickinson and His Silk-Thread Paper, privately published by the
author, 1975, which unfortunately had not come to our attention until after Mrs.
Ulgussun's researches were completed.

5. In his catalog English Paper Money (London, 1975), Vincent Duggleby gives the
date of issue as the 2nd of April, but the Times of the 4th says that, "The new
mauve lOs notes were put into circulation yesterday." We have been unable to re-
solve the discrepancy. It is possible, however, that the date on which the notes
were placed into circulation and the date on which they were officially issued were
different. This possibility arises because for many Central Banks the phrase
"date of issue" is a technical expression and, in general, means that the notes in
question were issued by one department of the bank, the issue department, to
another department, the banking department. The notes are then, perhaps at a
later date, placed into circulation by the banking department. It is also worth
noting here that various issues of the Times for 1940 (for example, February 9 and
April 19) contain articles on the forgery, mostly by the Germans, of American,
French, and Yugoslav notes. Perhaps some reader can tell us more about these
forgeries.

6. For background information on Portals, see The Story of Portals, published by
Portals Limited, 1975; a short article on Tumba Bruk appears in Paper, Vol. 192,
No. 3, the issue for August 6, 1979.

APPENDIX
Extract from Dickinson's Patent No. 5754 of 1828

Figure 1
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My said improvement in the machinery for making paper
consists, secondly, in a method of introducing into paper,
cotton, flaxen or silken thread, web, lace, or other material
adapted for the purpose in the course of the manufacture by
machinery herein-after described, so that the said thread, lace,
or other material may constitute the internal part of the paper.
For this purpose I make use of one of the machines for the
manufacture of paper invented by myself, and shewn in Figure
1 of the Drawing annexed, before referred to. b is a hollow
cylinder having a pervious surface covered with fine woven
wire revolving in a vat of liquid pulp, the ends of the cylinder
being closed, except that there is a central tube communicating
with the interior of it, and passing out through the side vat, for
the purpose of allowing a passage for the water, which, in the
course of making the paper flows into the interior of the
cylinder through its periphery, and thereby leaves the fibres of
rag which had been floating in it on the surface of the cylinder,
which, by that means, in the course of its revolution, has the
paper gradually formed upon it, and which is afterwards
detached from it as fast as it arrives at the point m, and made to
adhere to an endless felt, moving at the same rate as the
cylinder and brought in contact with it by the roller n, called
the couching roll, round which the felt revolves. This hollow
revolving cylinder b may be compared to a circular sieve for
straining the pulp, and in working, so soon as any given point
of the uncovered part of its surface descends into the pulp, the
flow of the water of the pulp through it commences, and the
fibres of rag begin to be deposited upon it, and this goes on till
the same point of the surface emerges from the pulp on the
opposite side, by which time the quantity of fibres of rag
requisite for forming the desired thickness of paper is
accumulated, and there is a constant flow of pulp into the vat,
equivalent in quantity to the flow of water out through the
hollow tube which conveys the water from the cylinder. This
process was invented some years ago, and has been publicly
used, and as it is not the new Invention for which the present
Royal Letters Patent are granted, there is no need to explain
more than as above for the purpose of describing my present
improvement in the manufacture of paper, above stated. o, o, o,
o, Figure 1, are bobbins covered with very fine thread or silk,
the mode of arranging which is not material so as they are on
spindles, which admit of their revolving and allowing the
thread to be unwound with perfect facility. p is a roller fixed
horizontally and parallel with the cylinder b, on which the
paper is made, but so placed on bearings that it will revolve
with extreme facility. The periphery of this roller p is to be
indented with small circular grooves about one eighth of an
inch apart, or the distance that may be desired, such grooves
being rather wider than the diameter of the thread intended to
be introduced into the paper, and the bottom of them being
formed flat or slightly rounding instead of an acute angle. The
ends of the threads are to be led from the bobbins, and in the
first instance drawn over one or other of the grooves in the
roller p, corresponding to the part of the sheet of paper in which
they are desired to be introduced. When they are so arranged
and the machine in motion and making paper, the rollerp may
be turned round by the hand in the direction shewn by the ar-
row, and of course the ends of thread will descend into the pulp,
and the cylinder b being in motion and paper forming upon it,
the flow of the pulp towards it will carry the ends of the thread
into contact with it, and they will be attached to its surface
sufficiently to carry them round with it, the grooved roller p
being turned by the hand till that part of the paper in which the
threads are incorporated is led away by the endless felt, after
which the grooved roller will be turned round, and the bobbins
unwound by the pull of the threads led away with the paper.
The roller p should be adjustable, so that it may be fixed nearer
or further distant from the cylinder b, by which means the
contact of the threads with the surface of the cylinder will be
higher or lower, and the thickness of the paper made previously
in the cylinder will be proportionally greater or less, but it will
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generally be found that one half the thickness of the paper is
made during the first quarter of the time that any given point
on the surface of the cylinder is passing through the pulp. The
number of threads introduced is in a greater degree optional;
they may be within one eighth of an inch of each other, the
whole width of the paper. It will require an equal number of
bobbins, of course, but they can be easily arranged so that the
threads may draw off without interfering by leading the
threads through a weaver's reed or otherwise. If the substance
to be introduced into the paper were lace, or an open web of any
kind adapted for the purpose, the roller p should be a plain
surface, and the lace or other material should be wound on a
large reel and put in place of the bobbins o, o, o, o, from whence
in the working of the machine it would be regularly drawn off
in the same manner as has been described with respect to the
thread. Whatever the material may be which is to be introduced
into the paper in this way it should be wet at the time of its
being led into the pulp.

Extract from Chamberlain's Patent No. 440,421

This invention consists of improvements in or relating to the
manufacture of security documents such as bank-notes or
paper therefor, the main object being to minimise the risk of
forgery or, in other words, to enable the genuine documents to
be readily identified.

A subsidiary object is to enable considerable numbers of
bank-notes for example to be rapidly tested electrically to
separate those manufactured in accordance with this
invention from those which have not been so manufactured.

This invention consists in a method of preparing paper for
security documents such as bank-notes in which a thread or
filament of artificial silk coated or impregnated with a non-
corrodible metal is introduced into the paper during its
manufacture so that the presence of the thread or filament can
be detected in the finished paper. In this specification the
expression "the presence of the filament can be detected"
implies that the detection can be done electrically.

A preferred form of this invention comprises a method of
preparing paper for security documents such as bank-notes in
which a thread or filament of artificial silk coated with a non-
corrodible metal is laid in the paper during manufacture, the
coating of the filament with non-corrodible metal being
effected by the process of electrode dispersion or sputtering, or
by spraying the disintegrated metal in a hot blast. This
invention also includes in its scope paper for use in security
documents such as bank-notes in which a thread or filament
coated or impregnated with a non-corrodible metal (e.g. a
thread or filament of artificial silk coated with a precious metal
such as gold) is embodied in the paper. This invention includes
a method of manufacturing paper for use in security docu-
ments such as bank-notes in which, while the paper is being
formed on the usual screen, a metallised thread or filament of
artificial silk is applied taut along the surface of the screen so
that it becomes embodied in the paper.

In the case in which a longitudinally moving or rotating
screen is used for the production of the paper from the pulp,
metallised filaments or threads are fed longitudinally along
the surface of the screen at the same linear speed as the screen
and in a taut condition so that the thread or filament is
embodied in the paper as it is formed.

In this specification the term "artificial silk" includes
cellulose or its derivatives, such as viscose rayon, cellulose
acetate, benzyl cellulose, cellulose nitrate, etc., regenerated
cellulose and regenerated cellulose derivatives, and other
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substances of like kind capable of being converted into fibrous
form.

Specification No. 237,828 refers to a process for the
production of fancy figured papers, especially of papers
suitable for bonds and securities in which regularly or
irregularly shaped, formed or unformed particles of paper or
other substances are added to the pulp and it is suggested that
the particles of paper or other parts to be added may be
previously metallised, but such an arrangement would not
afford the paths of high electric conductivity which are
produced along the paper by a metallised thread or filament.

The following is a description by way of example of one
method of carrying this invention into effect.

It is assumed that the paper-making machine belongs to the
type in which the pulp is fed from a trough on to a screen which
has a longitudinal feeding movement and may or may not
have a lateral shogging or oscillating movement and that
when the paper fibres have become felted together and leave
the screen they pass between rolls.

A continuous thread or filament of artificial silk is first
prepared and may be formed from any of the usual cellulose
esters or ethers such as viscose, cellulose acetate, benzyl
cellulose or other material used for making artificial silk
threads or filaments. The resulting thread or filament is then
passed through a metal-coating apparatus in which a precious
metal, such as gold or silver in a state of very fine sub-division,
is prayed or sputtered on to the thread or filament so as to
impart thereto an electrically conducting metallic coating.

The coating may be applied by one of several methods, for
example by means of the process known as "cathode
dispersion" or "cathode atomisation" wherein an article to be
coated with a metal is placed alongside the anode or itself
forms the anode in a high potential electric discharge system,
the metal to be atomised or dispersed comprising the cathode of
the system. Alternatively, the metal coating may be applied to
the threads or filaments by thermal volatilisation of the metal.
This may be effected by exposing the threads or filaments in a
vacuum chamber to the metal vapour produced by heating the
metal such as by high frequency alternating electric current.

In the case where gold is used the resulting thread or
filament is a gilt thread or filament which is collected on a
bobbin or cop. The metallised thread or filament is now fed
from the feed end of the paper-making maching (under a
suitable tension control), the thread or filament being laid
longitudinally along the screen of the machine and passed
between the rolls aforesaid with or without the use of
additional guiding rollers, the rate of feed of the thread or
filament being the same as the rate at which the paper is
removed from the screene. The thread or filament on the supply
bobbin may be so mounted that the thread or filament partakes
of the same lateral oscillating movement as the screen. The
result is that the metallised thread or filament is embodied in
the paper and there may be two or more threads or filaments
thus introduced. It is within the invention to employ a thread or
filament which is wholly or partially embedded in the paper,
for example the diameter of the filament may be 25-40% of the
thickness of the paper.

In the manufacture of bank-notes it is preferable to cut the
paper so that the metallised thread or filament runs across the
note parallel with the edges of the note in either direction.

The resulting notes are characterised by the presence of the
metallised thread or filament and can be readily detected.
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In one method of detecting the notes automatically, the notes
are fed between rollers into a device provided with two
electrically conducting surfaces so disposed as to contact
respectively with the metallised threads or filaments in the
notes, such conducting surfaces being disposed in an electric
circuit which is completed with the aid of the electrically
conducting thread or filament (when present) so as to operate a
signal or recorder.

It will be understood that the invention may be applied to
paper manufactured by processes other than the continuous
process, e.g. to hand-made paper.

Extract from Chamberlain's Patent No. 483,147

This invention relates to modifications in the method of
preparing paper for security documents such as banknotes as
described in my patent specification No. 440,421, in which a
thread or filament of artificial silk coated or impregnated with
a non-corrodible metal is introduced into the paper during its
manufacture, the main object being to minimise the risk of
forgery or, in other words, to enable the genuine documents to
be readily identified....

The present invention consists in a method of preparing
paper for security documents such as banknotes in which a
composite ribbon built up of layers of artificial silk and non-
corrodible metal is introduced into the paper during its
manufacture, so that the presence of the composite ribbon can
be detected in the finished paper. In this specification the
expression "the presence of the composite ribbon can be
detected" implies that the detection can be done electrically, or
that it is possible to obtain prima facia evidence of the presence
of the opaque strip by examining the document by transmitted
light.

In this specification the term "artificial silk" includes
cellulose or its derivatives, such as viscose rayon, cellulose
acetate, benzyl cellulose, cellulose nitrate, etc., regenerated
cellulose and regenerated cellulose derivatives, and other
substances of like kind capable of being converted into fibrous
form.

One form of the invention comprises a method of preparing
paper for security documents such as banknotes, in which a
ribbon of metallic foil such as aluminium foil is provided on
both sides with protective layers of transparent rayon and is
introduced into the paper during its manufacture.

Another form of the invention comprises a method of
preparing paper for security documents such as banknotes,
in which the ribbon of artificial silk is provided on one or both
sides with a suspension of a non-corrodible metal in a suitable
vehicle prior to its insertion in the paper. The invention also
includes in its scope paper in which the ribbon of artificial silk
is initially tinted or coloured, and paper in which a continuous
layer of non-corrodible metal is placed between two layers of
artificial silk prior to the insertion of the ribbon in the paper.

A feature of the invention consists in a method of preparing
paper for security documents such as banknotes in which a
longitudinally moving or rotating screen is used for the
production of the paper from pulp, wherein composite ribbons
built up of layers of artificial silk and non-corrodible metal are
fed longitudinally along the surface of the screen at the same
linear speed as that of the screen and in a taut condition so that
the composite ribbon is embodied in the paper as it is formed.

The following is a description by way of example of one
method of carrying this invention into effect.
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It is assumed that the paper-making machine belongs to the
type in which the pulp is fed from a trough on to a screen which
has a longitudinal feeding movement and may or may not
have a lateral shogging or oscillating movement and that
when the paper fibres have become felted together and leave
the screen they pass between rolls,

A continuous composite ribbon is first prepared, and one
method of manufacture of this ribbon is as follows: Aluminium
foil 0.0004" thick is moistened with adhesive and is coated on
both sides with protective layers of transparent rayon each
0.00081" thick, making a total thickness of 0.00202" or slightly
over two thousandths of an inch. The complete laminated
ribbon is slit into strips of a width of half a millimetre. A series
of these ribbons is fed from bobbins or cops at the feed end of
the paper-making machine under a suitable tension control,
the ribbon being led longitudinally along the screen of the
machine and passed between rolls with or without the use of
additional guiding rollers, the rate of feed of the ribbon being
the same as the rate at which the paper is removed from the
screen.

The supply bobbins may be mounted so that the ribbon
partakes of the same lateral oscillating movement as the
screen, if any. The ribbon may be wholly or partially embodied
in the paper, for example, the thickness of the ribbon may be 25
to 60% of the thickness of the paper.

An alternative method of manufacture of the ribbon is as
follows: A sheet of cellulose or a cellulose ester or ether such as
cellulose from viscose, cellulose acetate, benzyl cellulose or
other material used for making artificial silk, and which may
be transparent, or tinted or coloured in any desired manner, is
printed on one side with a suspension of a non-corrodible metal
such as gold or aluminium in a suitable vehicle, which may
consist, for example, of a volatile solvent such as amyl acetate,
and a binder such as cellulose, and this sheet is then cut into
strips about one-eighth of an inch wide. The actual method of
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printing is preferably the photogravure process, using an
etched cylinder containing thousands of minute cells or dots
which are inked with the metallic ink.

In the manufacture of banknotes, it is preferable to cut the
paper so that the composite ribbon runs across the note parallel
with its edges, and for this reason the ribbons in the paper need
not be less than about two inches apart.

The resulting notes are characterised by the presence of the
composite ribbon and may readily be detected electrically,
while if necessary, additional means for visual detection may
be provided when the artificial silk layer is initially coloured.
As already explained, it is possible to obtain prima facia
evidence of the presence of the opaque strip by examining the
document by transmitted light.

In one method of detecting the notes automatically the notes
are fed between rollers into a device provided with two
electrically conducting surfaces so disposed as to contact
respectively with the composite ribbons in the notes, such
conducting surfaces being disposed in an electric circuit which
is completed with the aid of the electrically conducting
composite ribbon when it is present, so as to operate a signal or
recorder.

If desired, the layer of artificial silk may be printed on both
sides with the metallic printing ink so as to constitute two
electrically conducting surfaces. Similarly, a layer of artificial
silk having metal printed on one side may be super-imposed on
another layer of artificial silk of similar size at any suitable
stage in the production of the composite ribbon, such as
immediately after the metal has been applied, and before the
volatile solvent has had time to dry, and the double layer of
artificial silk with metal in between thus formed may be passed
between rolls to consolidate it prior to its being wound on to the
bobbins or cops.

"Tissue Paper Money" Postcard

In the short article by Richard Kelly by the above title in Paper Money No. 85, the Jan/Feb
1980 issue, the printers omitted the illustration, which was all-important. It is shown here.
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