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The term "watermark" as used in this specification is to be
understood as extending both to pattérning such as laid
lines and to trade marks and the like, applied as watermarks
by a dandy roll or other means. Waterrmarks which are
unsymmetrical or in the form of words are applied as a
negative image to the reverse side of the sheet so as to
present a positive image when viewed from the print

receiving side.

CLaim

1. A watermarked paper sheet for use in a xerographic
ion deposition or magrnetographic prlntlng process, in which
the sheet has print receiving arc?d ’ \f’érﬁ‘?ﬁ%’sﬁfﬁ“ﬁ@%am
of from 4% to 6%, the print receiving side of the sheet
having a surface resistivity of between 5 x lOlO and

5 % 1012
mote thar, 308 millilitres, and the reverse side being formed
with a watermark.

ohms per square and a Bendsten roughness 'of not
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Complete Specification for the invention entitled:

IMPROVEMENTS IN PAPER FOR USE IN XEROGRAPHIC IMAGING PROCESSES

The following statement is a “ull description of this invention
including the best method of performing it known 06 us/me:-

. .
i e i

e



- 1a&

This invention relates to watermarked and/or "laid" paper
for use in xerographic magnetographic, ion deposition, and

especially laser xerographic imaging processes,

The conventional xerographic process for producing copies

from a master on plain paper operates by forming on a
suitable receptor suyrface an electrostatic optically
generated image of ine master, dusting the image with a
fusible coloured toner, transferring the toner image to a
10 sheet, usually but not necessarily of plain paper, and
fusing the toner to the sheet by the application of heat

and/or pressure. i

In an extension of the xerographic process however, the
electrostatic image is not formed optically from a master,
but by means of a laser draiven from the memory of a computer
or word processor. The laser thus reproduces on the
receptor surface an electrostatic negative image of the
material contained in the memory.

20
Laser xerographic printing can thus be substituted for
impact or ink jet printing as currently used for producing
hard copy derived from computers or word processors. In
particular, it can be used by secretarial staff for
producing individually typed letters for which, unlike

conventional xerographic copying, watermarked and laid

papers are frequently used.

i
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For conventidnal xerographic printing, an unwatermarked

3 paper is generally used in which the roughness, moisture
c¢ontent and surface resistivity are carefully controlled.
These properties are predominantly concerned with ensuring
that stable electrostatic conditions are maintained during




10

20

30

the xerographic process.

The conventional watermarked and laid papers as used in
office correspondence have moisture contents controlled only
at a level conventional for paper, typically about 7%, and
surface resistivity is unspecified. Moreover, the
watermarks and laid lines are formed on the surface of the

sheet intended for imaging.

Conventional watermarked paper as described above is
satisfactory for impact printing, but can lead to
unsatisfactory results when used in xerographic, ion
deposition, magnetographic and laser xerographic printing
processes., Its use can destabilise the electrostatic image.
Also the surface irregularities resulting from the presence
of watermarks and laid lines on the surface of the sheet
result ih imperfect contact between the receptor surface to
the sheet, and therefore imperfect trarsference of the toner
image. Furthermore the nature of the pressure—cf heat
fusing process reguires intimate contact between the sheet
and the fusing system which the above mentioned surface

irrégularities preclude.

It—isamongthe objects of the presemtim
e the satisfactory

a watermarked paper which will faci
mage by iom deposition,

hi -

formation thereon ¢

The invention &hesefese provides watermarked paper sheet for
use in a werographie ion deposition or magnetographie
printing process, said sheet having print receiving and
reverse sides, the print receiving side of the sheet having
d surface resistivity of between 5 X 1010 and 5 x 1012 ‘ohms
per square and a Bendsten roughness of not more than 300
millilitres, and the réverse side being formed with a

watermark.
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The moisture content of the sheet should be in the range of
from 4% to 6%, preferably not more than 5.5% and optimally

not more than 5%.

The Bendsten roughness is measured according to Britisﬁ
Standard BS 4420 (ISO Standard No. 2494) and is preferably
in the range 160 to 250 millilitres.

The term "watermark" as used in this specification is to be
understood as extendind both to patterning such as laid
lines and to trade marks and the like, applied as watermarks
by a dandy roll or other means. Watermarks which are
unsymmetrical or in the form of words are applied as a
negative image to the reverse side of the sheet so as to

present a positive image when viewed from the print

receiving side.

The invention will now be further described with reference

to the accompanying drawings im which:

Figure 1 is a view of part of the print réceiving

surface of a conventional watermarked paper sheet,

Figure 2 is a view on the line II-II Figure 1,
showing the sheet exaggerated in thickness for

clarity,

Figure 3 is a view on part of the print receiving
surface of a watermarked paper sheet according to

the invention and,
Figure 4 is a view on the Jline IV-IV of Figure 3,
showing the sheet éxaggerated in thickness for

c¢larity.

Referring first to Figures 1 and 2, tle Sheet 1 is formed on
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its print receiving surface 2 with a watermark 3 in the form
of a stylized letter "G" while the reverse side 4 remains

smooth.

Turning now to Figures 3 and\4, the sheet 5 is formed on its
reverse surface 6 with a watermark 7 again in the form of a
stylized letter "G", but as a negative image, whilst the
print receiving surface 8 remains smooth. If the sheet 5 is
inverted by turning in the direction of the arrows 9, as
shown in Figure 4, it will present a watermark appearing
essentially the same as the watermark!B in Figure 1, but
formed on the surface which does not receive the printed
image. A smooth surface is therefore maintained for the
reception of the xerographic ion deposition or

magnetographic print.

It will be apprec¢iated that laid lines can also bé perided
on the reverse surface of the sheét in addition to, or in
the absence of the watermark 7, as seen at 10 in Figures 3

and 4.

For satisfactery use in xerographic ion deposition or
magnetographic printing processes, the sheet should &e£ have
a moisture content of between 4% and 6%, preferably nct more
than 5.5% and optimally not more than 5%. The print
receiving side 8 of the sheet shoul have a Bendstén
roughness of not mote than 300 millilitres dnd a surface
resistivity of between about 5 X 10lo‘and 5 X 1@12 ohmg per
square. Preferably, the Bendsten roughness is between 160

and 250 millilitres.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1, A watermarked paper sheet for use in a xerographic

ion deposition or magnetographlcfgglntlng process, in which

o nowetre Contewr

the sheet has print receiving and reverse SLdes>}n the range

of from 4% to 6%, the print receiving side of the sheet

having a surface resistivity of between 5

x 1019 ang

5 X 1012 ohms per square and a Bendsten roughness of not

more than 300 millilitres, and the reverse side being formed

with a watermark.

2. A watermarked paper sheet as claimed in claim 1, in

which the moisture content i1s not more than 5.5%.

3. A watermarked paper sheet as claimed in claim 2, in

which the moisture cohtent is not more than 5%.

4. A watermarked paper sheet as claimed in any one of

claims 1 to 3, in which the Bendsten roughness is in the

range 160 to 250 millilitres.

5. A watermarked papef sheet as claimed in any one of

the preceding claims; in which watermarks
unsymmetrical or in the form of words are
negative image to the reverse side of the
present a positive image when viewed from

receiving side.
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which are
applied as a
sheet so as to

the print
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6. A watermarked paper sheet as hereinbefore described
with reference to, and as shown in the accompanying
drawings.

DATED this 26 day of July 1991
THE WIGGINS TEAPE GROUP
LIMITED
Patent Attorneys for the

Applicant:

F.B. RICE & CO.
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