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571 ABSTRACT

A heat sensitive recording layer which is normally per-
meable by water and consists essentially of a hydro-
philic binder having generally homogenously distrib-
uted therethrough finely divided particles of a hydro-
philic thermoplastic polymer softening at at least
about 10°C above room temperature and also contain-
ing therein finely divided :dye or pigment capable of
absorbing electromagnetic ‘radiation and converting
the same into heat, is exposed while in heat conduc-
tive contact with the radiation absorptive image mark-
ings of an original to be.reproduced for a time not
greater than 107! second to electromagnetic radiation
of an intensity of at least 0.3 Watt. sec per sq.cm and
sufficient to heat the areas of the layer corresponding
to the non-image areas of the original to reduce the
water permeability thereof; and is then treated with an
aqueous liquid to develop the image therein by selec-
tive permeation by the aqueous liquid of the areas of
unchanged permeability. -

11 Claims, 13 Drawing Figures
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. THERMORECORDING.

The present invention relates to- a method for re-
cording respectively reproducing information by means
of electromagnctic radiation and a heat-scnsitive mate-
rial comprising at least one heat-sensitive element and
substances wherein heat is produced by exposure to
electromagnetic radiation.

In Belgian Patent Specification 656,713 it is  dis-
closed that a heat-sensitive recording material compris-
ing at least one sheet or layer containing thermoplastic
polymer particles with or without continuous: binder
medium differing from: said: particles in. permeability
and/or lyophobicity can be used.: for recording a heat
pattern as a permeable-impermeable. and/or lyophilic-
lyophobic differentiation.

More particularly the recording method. according
to said Belglan Patent Specification comprises the steps

of record-wise subjecting to the action. of heat a re-
cording material comprising at least one layer or sheet
having  incorporated therein particles: composed
wholly or mainly of a hydrophobic thermoplastic poly-
mer, said layer or sheet ‘either entirely or substantially.
entirely consisting of ‘said: particles.or wholly. or mainly.
consisting of a dispersion: of said. particles in: a hydro-
philic binder in a ratio greater than. I:1 by weight.

It is an object of the present invention to provide a:

method for recording a pattern: of electromagnetic ra-
diation in terms. of a differentiation: in, permeability
and/or lyophility. and/or solubility and/or meltability.

It.is more particularly an: object of the present inven-
tion:to provnde a method for recerding a pattern:of vis-
ible light in terms of a: differentiation in. permeability.
and/or lyophility and/or solubility and/or meltability.

It is a further object of the present invention to. pro-

vide different embodiments for producing printing:
such as a screen-printing. master, a. plano-~

masters,
graphic printing master, a letterpress or gravure: mas-
ter, a magnetic printing master, a hydrotype master
and a hectographic printing master,

Yet another object of the present invention is to pro-
duce a visible copy of an original, which may, be a trans-

parency or an:opaque original having light-reflecting

areas by means. of recording. materials. and: exposure
techniques described herein.

These and other objects. as well: as.advantages. of this.

invention will: appear hereinafter and are:illustrated: by
means. of drawings, which, -however, should: not be
considered as a restriction. thereof. ‘

It has been found. that these objects can be accom-
plished by a method for recording respectively repro-
ducing information which method comprises. record-
wise or information-wise exposing to electromagnetic
radiation a recording material, which comprises. at
least.one. recording ' layer (which may be carried by a
support or may be a self-supporting. layer or sheet):in-

corporating: one or more hydrophobic thermoplastic:

polymers in the: form of particles, and wherein: said
layer is.prepared:starting.from an-aqueous dispersion of
said thermoplastic polymer particles, and said particles
in said material are in heat-conducting relationship
with one or more substances, which:absorb electromag-

netic radiation in at least a part of the wavelength range

of said radiation and convert the corresponding part of
said radiation into-heat, the exposure being of high in-
tensity and short duration s¢: that an image or record
is formed in or on said layer in terms of a difference in
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2
permeability, and/or lyophility and/or solubility and/or
meltability.

Although-the heat-sensitive layer for use according to
the present invention need not contain a binder it pref-

“erably contains ‘a hydrophilic binder but in a ratio

smallerthan I:1 by weight in respect of the thermoplas-
tic particles. Best results are obtained with a recording
layer containing one or more hydrophobic thermoplas-
tic polymers in the form of particles dispersed in a hy-
drophilic binder in a ratio. of 3:2 by weight,

According to a preferred embodiment the exposure
is. carried out by means of electromagnetic radiation
the greater part of which (at least 70 percent of the ir-
radiation energy) is composed of electromagnetic radi-
ation within a wavelength range beneath 700 nm. Ac-
cording to the present invention the exposure is prefer-
ably carried out by means of visible light.

The short duration exposure of the recording layer
preferably does not exceed 107! second, and according
to- a preferred practice the exposure of one and the
same area of the recording layer takes less than 1072
second. and: is-preferably in a period: of time comprised
between. 1072 and 10~* second. .

The proeess according to- the present invention de-
pends for its result on a selective or differential heating
of the recording layer so that a property of the said:
layer,. e.g. its meltability, water-permeability, solubility
in water or an organic solvent, and/or hydrophility be-
comes selectively or differentially modified.

The image-differentiation.is.obtained by the heat pro-
duced in the said substances absorbing electromagnetic

radiation. In order to transfer or conduct that heat to.

the thermoplastic polymer particles of the recording
layer said substances have to stand. in heat-conducting
relationship - therewith and. therefore are preferably
present in the recording layer itself, although they may
be present in: another material or member located in
intimate contact therewith.

The: principle of recording according to the present
invention: can be readily appreciated from a single ex-
ample, viz. a recording layer composed of hydrophobic
thermoplastic: polymeric material in the form of parti-
cles.applied:from an aqueous dispersion whether or not
containing a certain amount of hydrophilic binder so-
that the layer is waterpermeable in view of the presence
of intersticies between the said particles. If light-
absorbing substances are present in the recording layer
and: are in: heat-conducting or heat-exchanging rela-
tionship with the polymer particles, and the system is
exposed for a very brief time to a pattern of high-
intensity electromagnetic radiation, heat is generated
in the areas wherein the substances absorbing electro-

" magnetic radiation are intensely irradiated and the
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temperature of the parts of the recording layer being in
the immediate proximity of said substances is suddenly
raised. As a. result of said heating the physical proper-
ties (meltability, hydrophility, permeability, solubility)
of said layer are very selectively changed.

From the foregoing it appears that the polymer parti-
cles must be present in a significant proportion in the
recording layer.

The record in terms of hydrophility and/or perme-
ability and/or solubility and/or meltability can: be used
in: many different ways as will be illustrated hereafter.
These various modes of use include processing steps for
making the record visible.

In its.preferred form the recording process according
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to the present invention can be defined in the steps of

1. providing a recording material, comprising at least
one substantially dry and water-permeable layer
containing particles composed wholly or mainly of
a hydrophobic thermoplastic polymer disposed in
a hydrophilic binder in a ratio greater than. 1:1 by
weight, said particles preferably softening between
10 and 200°C above room temperature and sizing
preferably of from 0.01 u to 50 u, and being in
heat-conducting relationship with one or more sub-
stances which absorb visible light in the whole visi-
ble spectrum or in apart thereof and convert it into
heat;

2. record-wise flash-exposing the recording material
to electromagnetic radiation containing a substan-
tial amount of visible light so that the recording
material undergoes a selective or differential de-
crease in permeability and/or lyophility and/or sol-
ubility and/or meltability according to the light ra-
diation record.

When referring to selective or differential decrease in
permeability and/or lyophility -and/or solubility and/or
meltability according to the radiation record we mean
that the achieved permeability or lyophility and/or sol-
ubility and/or meltability pattern constitutes a detect:
able record of the visible radiation pattern conveymg
the informatiofi to be recorded.

By record-wise or information-wise exposing to elec-
tromagnetic radiation is meant that the exposure may
be progressive (in the sense that the exposure of a re-
cording tape to spoken information is progressive) or
simultaneous, e.g. as is the case of reflectographic or
transmission exposure respectively to or through an
original, e.g., a printed text or silver i Image transpar-
ency. When assuming, for example, that the informa-
tion to be recorded is in the form of written or printed
matter, the record in terms of differential lyophobicity
and/or permeability and/or solubility and/or meltability
may be legible or laterally reversed and may be devel-
opable as a record that is positive or negative with re-
spect to the original.

From the statements that the differentiation consti-

tuting the record may be in terms of the degree of per-
meability and/or lyophobicity and/or solublhty, and/or
meltability, it will be understood that it is unnecessary
for the recordmg sheet or layer, which is image-wise or
record-wise heated according to the method of the
present invention, to exhibit some areas that are com-
pletely impermeable and/or lyophobic and/or insoluble
and/or unmeltable and some areas that are completely
permeable and/or lyophilic, and/or soluble and/or
meltable.

The particular degree and/or kind or kinds of differ-
entiation necessary in any given case will depend upon
the intended use of the differentiation record, in other
words, on the manner in which this record is to be read
or developed. As will be apparent from the following
description, the invention can be applled in a consider-
able variety of recording and copying techmques in-
cluding, e.g., photographic recordmg and photo-
graphic and/or mechanical copying methods.

The process according to the invention is suitable for
the preparation of prints by the reflex copying method
or by usual transmission printing, i.e., direct exposure
e.g., in contact. When applying a reflex copying
method, the intensity of exposure “and the heat-
sensitivity of the recordmg layer are chosen i in such a
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way, that on the absorption of the light rays directed to
the original and striking undifferentially the light-
sensitive layer, the heating resulting therefrom causes
practically no or only a slight loss of permeability and-
Jor of lyophility and/or solubility and/or meltability of

_the heat-sensitive layer.

The additional image-wise heat resultmg from the im-
age-wise reflected light produces in the recording ma-
terial the practical useful image differentiation between
the areas struck by reflected light and those which are
not struck thereby.

For reflex exposure the layer or layers of the record-
ing material should obviously be sufficiently transpar-
ent. When applying the transmission printing process
the recording material or any constituted layer thereof,
if it comprises more than one layer, may be opaque.

The notion “‘transparent”. pertains to the printing
light used, which in the case of a gas discharge expo-
sure device substantially consists of light with wave-
lengths ranging from 0.3 w to 1 u. According to the
type of light source producing visible light a more or
less great amount of infrared radiation and ultra-violet
radiation can be present in the recording light.

For the conversion of visible light into heat finely di-
vided black or dark coloured pigments or dyes are pref-
grably worked up into the heat-sensitive layer and may
be worked up in another layer or sheet adjacent
thereto, provided a sufficient heat-conducting relation-
ship between said substances and the thermoplastlc
polymer particles will exist.

As to the mechanism of recording it is assumed with-
out the intention of restricting the invention hereby,
that the finely divided hydrophobic thermoplastic poly-
mer particles, which are surrounded by a hydration
layer or by means of a wetting agent are dispersed in a
hydrophilic binder can enter into intimate contact with
one another due to the locally very intense and sudden
heating, thereby forming substantially impermeable
polymer film or net-work of hydrophobic polymer par-
ticles sticking to one another.

Having stated in general the concepts of this inven-
tion, a detailed description will now be made to the
composition and structure of various heat-sensitive ma-
terials, the type of radiation source, and the exposure
techniques used in the present invention.

FIGS. 1-8 are enlarged sectional views of seven types
of heat-sensitive materials according to the present in-
vention.

FIG. 9 dragrammatrcally |llustrates a reﬂectographrc
flash-exposure method.

FIGS. 10, 12 and 13 are schematical drawings of re-
cording elements in combination with an exposure de-
vice.

FIG. ll is a diagrammatic drawmg of an apparatus-
used in a transfer process described further on.

As is illustrated in FIG. 1 a heat-sensitive material
can contain a heat-sensitive ]ayer 1, which is applied to
a support 2 and which comprises dispersed particles of
a hydrophobic thermoplastlc polymer 3 and particles 4
of a substance or substances capable of absorbing elec-
tromagnetic rddratlon and converting-it into heat in a
continuous phase of hydrophilic binder 5.

FIG 2 shows a recording material in the form of a

- self—supportmg sheet 6, formed by a dispersion of parti-

cles 4 absorbing electromagnetlc radiation and thermo-
plastrc polymer particles 3 in a hydrophilic binder 5.
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A heat-sensitive material can further contain, as is
illustrated in FIG. 3, a heat-sensitive substantially dry
porous coating 7 applied-to a support 2, said coating 7
essentially consisting of hydrophobic thermoplastic
polymer particles 3 and particies 4 of a substance capa-
ble of absorbing electromagnetic radiation and con-
verting it into heat. The said coating 7 is preferably ap-
plied from an aqueous latex composition so that the
polymer particles can be-surrounded then by a hydra-
tion layer, which prevents the polymer particles from
stickinig but which can be destroyed by heat.

A heat-sensitive material can further contain, as is
illustrated in FIG. 4, a heat-sensitive layer 1, a suppert
2, and an intermediate layer 8 containing dispersed
particles 4 of a substance capable of absorbing electro-
magnetic radiation and converting it into heat.

A heat-sensitive material can further contain, as is
illustrated in FIG. §, a top layer 9 containing dispersed
particles 4 of a substance capable of absorbing electro-
magnetic radiation and converting it into heat and ad-
jacent thereto a heat-sensitive layer 1 applied to a sup-
port 2,

The heat-sensitive material can further contain, as is

0
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illustrated in FIG. 6, a heat-sensitive layer 1, a support

2, an intermediate layer 8, and a top layer 9, both last
mentioned layers containing dispersed particles 4 of a
substance capable of absorbing electromagnetlc radia-
tion and converting it into heat.

It will be apparent that in materials like those repre-
sented by FIGS. 4 to 6 wherein the electromagnetic ra-
diation absorbing substance (whether in the form of
particles or otherwise) is present in a layer other. than
the recording layer, the layer in which said electromag-
netic radiation absorbing substance is present must not
be so heat-conductive that the heat given off by said
substance under intense irradiation with said radiation
is dissipated alongg the layer. On the other hand the
conduction of heat from the substance to the polymer
particles must not be prevented. These factors must be
taken into account in selecting the composition of the
layer containing the electromagnetic radiation absorb-
ing substances and the thickness of this layer.

The heat-sensitive material can further contain, as is
illustrated in FIG. 7, a heat-sensitive layer 1 applied to
a support 2 said heat-sensitive layer containing.in a hy-
drophilic binder § hydrophobic thermoplastic polymer
particles 3, which contain dispersed: particles 4 of a
substance capable of absorbing electromagnetic radla-
tion and converting it into heat.

The heat-sensitive material can also comprise a sup-
port which is impregnated with the heat-sensitive coat-
ing composition. Examples of such supports are those
suitable for use in stencil preparation, e. g Japan pa-
per.

So far reference has been more partlcularly made to
the use of the electromagnetic radiation absorbing sub-
stance in finely divided form (dispersed state) but it.is
to be understood that a said radiation absorbing sub-
stance may be in some other form, e.g., it may be pres-
ent in dissolved state or may itself.form. a continuous
phase or layer. .

As already mentioned the heat—sensmvc layers or
self-supporting sheets for use according to the present
invention may contain some amount of: hydrophilic
binding agent. Suitable hydrophilic binding agents are,
¢.g., hydrophilic natural colloids, modified hydrophilic.
natural colloids, or synthetic hydrophilic polymers.
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More particularly- they may. be selected of water-
soluble natural or modified natural hydrophilic col-
loids, as-e.g. gelatin, glue, casein, zein, hydroxyeth-
ylcellulose, carboxymethylcellulose, methylcellulose,
carboxymethylhydroxyethylcellulose,  hydroxyethyl-
starch, gum arabic, sucrose' octaacetate, ammonium
alginate, sodium alginate and hydrophilic derivatives of
such colloids. They may also be selected of such syn-
thetic hydrophilic polymers as, e.g., polyvinyl alcohol,
polyvinylpyrrolidone, ponvinylamine, polyethylene ox-
ide, polystyrene sulphonic acid, polyacrylic acid ‘and
hydrophilic copolymers and derivatives of such poly-
mers.

Some of these polymers and derivatives thereof are
soluble in water containing some alkali or acid.

The hydrophilic film-forming material used for the
manufacture of a heat-sensitive recording layer or self-
sustaining sheet according to the present invention may
be hardened for obtaining a higher mechanical
strength. Thus, a film-forming binding agent of the gel-
atin type may be hardened by reaction with an alde-
hyde such as formaldehyde or glyoxal. Also suited
therefor are alum and hardening agents incorporated
directly together with the colloid as an ingredient in the
coatinig composition or applied afterwards by treating
the layer or recording sheet with a solution thereof.

Application of the hardening agents as ingredients in

the recording layer or sheet composition containing a

hydrophilic binder is generally chosen as a function, of
the desired mechanical strength. The amount of hard-
ening agent may range from 0.5 to 5 percent by welght
The treatment of the recording layer or self-sustaining
sheet may be carried out with a solution having a con-
centration of 2 to 25 percent by weight of the harden-
ing agent.

For the purpose of a wet or dry transfer of portions
of the recording layer that were not image-wise ex-
posed onto a receiving material, the hydrophilic binder
preferably contains a softening agent. Suitable soften-
ing agents for gelatin are urea and potassium thiocya-
nate. Other suitable softening agents for gelatin are de-
scribed in J. Phys. Chem. 60 (1956) 1,299-1,306. In
the case a wet transfer is applied the softening agent -
may be present in the moistening liquid in order to im-
prove the transfer of unexposed portions of the record-
ing layer by pressing it on a receiving material.

The hydrophobic :thermoplastic polymer, which is
the most.important heat-sensitive substance of a re-
cording element used according to the present inven-
tion,-has to form a porous layer or water-permable
layer when coated from an aqueous dispersion at a tem-
perature not substantially higher than room tempera-
ture and dried. The polymer particles preferably soften
between 10° and 200°C above room temperature. As
examples .of ‘suited polymers may be cited polymers
having a melting point or a glass-transition temperature
between 10° and 200°C above room temperaturc. More
particularly arc suited, e.g., poly(ethylene) and poly(-
vinylidene chloride ) having a melting point of 110° and
190°C. respectively, and the following polymers with
their respective glass-transition temperatures : poly(-
styrene)(100°C), poly(methyl methacrylate)(com-
prised between 70° and:105°C), poly(ethyl metha-
crylate)(50°C), poly(vinyl . chloride)(near 70°C),
poly(acrylonitrile)(near 100°C), poly(N-vinyl carba-
zole) (200°C).
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“As is known, the ‘glass—’tran’sition temperature can bé .

lowered by the addition of some substances called plas-
ticizers. More particulars about suited plasticizers and

- .-the glass-transition temperature of ‘homo:- and co-:

polymers can be found e.g.; in ‘Georges Champetier,

. Chimie Macromoleculaire - Generalites, Librairie Ar-
mand Colin - Paris Veme, p. 194-198. It appears there-

from that by copolymerisation or. copoly-condensation

8

system, a surfactant and a water-soluble catalyst, e.g.,

. hydrogen peroxide or a persulphate. The polymer is.ob-
- tained as a stable dlspersron of polymer partrcles in wa-

a scale of glass-transition temperatures can be obtained -

according to the ratio of the monomer or condensation
reagents used in the copolymerisation and copoly-
" condensation - respectlvely The molecular weight of
the polymers usable in the. process according to. the
present invention . may vary within wide limits. Poly-
mers possessing a molecular weight ranging from 5 ,000
101,000,000 are preferred. Poly(ethylene) possessing
a molecular weight of 15,000 to 50,000 appeared to be
very suited. Although there is some relationship be-

tween the melting point or glass-transition temperature’

and the sensitivity (imaging temperature) of the re-
cording layer some other features seem to play.also a
role. So, it has been observed that with recording layers
containing _either poly(ethylene) (melting point :
100°C) or polyvinylidene chioride (melting point  :
190°C) recording layers wrth the same heat-sensmvrty
can. be prepared.

The hydrophobic thermoplastlc homopolymers and
copolymers suited for the manufacture of a recording
element according to the present invention can be ap-
plied as an aqueous dispersion, which may contain an

—

0
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ter.
The polymer particles in drsper_sron may size from

10.01 p to 50 p. However, the larger the particles; the

less' the resolving power on-recording. Very good re-
sults are obtained with dlspersmns the dispersed poly-
mer particles of which size from 0.05 p to 2 .

‘Dispersions wherein the dispersed particles size from 1

w to 1 mp are considered as colloidal systems. A.colloi- -

‘dal system the continuous phase of which is formed by

water- (dispersing medium) and the dispersed phase is
formed by particles sizing from 1. u to 0.001 w is called
a hydrosol‘ Good results are obtained when using such
hydrosols the polymer particles of which are not
greater than 0.1 u. Good results are further obtained

. when using in the recording layer amounts by weight of

- thermoplastic polymer particles comprised between *

20

0.5 gand 10 g/sq.m. The thickness of recordmg layers.
used in the present invention preferably varies between
0.5 w and 10 p. : i

- As was stated herembefore the heat-sensrtrve layer

- according to the invention need not contain a binder.

25
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hydrophilic binding agent. The aqueous dispersion of

. the homopolymer or copolymer is prepared preferably
by radical polymerisation'in emulsion of one or more

polymerrsable monomers’ accordmg to. known' tech-.

o niques, e.g., those described by W. Strenson and T.W.
.Campbell, Preparative Methods of Polymer Chenmistry,

Interscience Publishers, New York (1961). In this radi- -

cal ‘polymerisation use is made of dispersing agents
such as those described by K. Laux, *“Die Grenzfla-
.chenaktiven Stoffe” in Wlnnacker-l(uchler’s “Chemis-
che Technologie™ Carl Hasen Verlag, Munlch (1960)
p. 155-242.
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Aqueous dispersion.of polymers prepared by dispers-

-ing a solution of a water-insoluble polymer in a water-
immiscible- solvent in an aqueous solution of a hydro-
philic binding agent are also considered. As solvents
‘may be mentioned, e.g., chlorinated  hydrocarbons,
such as methylene chloride and trrchloroethylene
According to another technique- aqueous polymer
" dispersions can be obtained by dispersing a molten
thermoplastic polymer in water in the presence of wet-
ting agents. In order to rmprove the dispensing proper-
~ ties the polymers may have in their structure a certain
amount of hydrophilic groups as is the case in partly ox-
idized polyethylene.
", Further, polymer dispersions, whrch are approprrate

45

50

55

The. support and/or the.drying technique of the layer
may be chosen such that'a natural adhesion occurs be-
tween the layer free from binding agent and the sup-
port. A slight sticking, e.g., by heating, of the polymer
partiéles to one another and to the support without se-
rious harm to the porosity of the layer enhances the
mechanical- strength thereof. Since a binder is not

‘strictly necessary, the amount of hydrophilic binder in

recording elements according to'the present invention
can vary between 0.percent and a relatlvely hrgh per-
centage o

The amount of hydrophllrc bmder is mamly deter-

. mined by the required hydrophilic-hydrophobic. differ-
“entiation obtained by the image-wise heat treatment of

the heat-sensitive layer. In' general, however; a weight
ratio of 1:1 of hydrophilic binder to hydrophobic ther-
moplastic particles is too high. On the other hand with

‘aratio of 3 parts by weight of hydrophobic thermoplas-

tic particles to 2 patts by weight of hydrophilic binder
a very marked image-wise change from hydrophilic to

vhydrophobrc and from permeable to lmpermeable

which is: suited for the productron of copies as well as
for reproduction purposes; is obtained.

The temperature at which the heat-sensitive element
undergoes a substantial loss in permeablllty is: prefera-
bly in the range of 40°~200°C. -

. Itis evident that the heat-sensitive’ materlal before or
durmg the creation of the image-wise differentiation,
can be integrally heated to a certain temperature below
the temperature of image formation of the -heat-
sensitive material. By such means the amount by which

- the temperature of the thermoplastic particles has to be

forapplication iri'the present invention can be obtained

by dispersing in water mechanically finely divided poly-
mer particles preferably with the help of surfactants

andjor hydrophilic protective colloids such as poly(vi- -

nyl-alcohol) and gelatin. Latices obtained by emulsion
polymerlsatron are preferred In this polymerisation
techmque the monomer is dispersed by stirring to very
fine droplets in the presence of water, emulsifiers
(soaps, ammonium oleate sulphonated fatty alcohols

60

and ‘the like), protective ‘colloids (carboxymethyl- -

cellulose poly(vmyl alcohol) and the hke), a buffermg

raised in local areas by heat conduction from or heat
exchange with the lrght-absorbmg substance conse-
quent upon its image-wise exposure to lrght is corre-
spondingly reduced. =

Pigments suited for use accordmg to the present in-
vention and which convert visible light into heat, are,
e.g., carbon black, graphite, oxides or. sulphides - of
heavy metals, partrcularly of those.heavy metals having
an atomic weight between 45 and 210, such as manga-
nese or lead sulphide or these heavy metals themselves -

in ﬁnely dlvrded state such as silver, blsmuth lead, lron '



9 .
cobalt, or nickel. At present, preference is for carbon
black as light-absorbing material in carrying out the in-
vention.

Further suitable radiation-absorbing pigments and
other data relating to radiation-absorbing substances
are disclosed in the specification accompanying Bel-
gian Patent Specification No. 657,502. This specifica-
tion should accordingly be read in conjunction here-
with and be deemed to form part of the present disclo-
sure. '

According to a special modification of the recording
element the hydrophobic thermoplastic polymer parti-
cles themselves may contain the substances absorbing
visible light and converting it into heat. Such polymer
particles can, e.g., be prepared by carrying out the
emulsion polymerisation reaction in the- presence of
such substances dispersed in the reaction medium.

As an example of an intimate mixture of dispersed
pigment and polymer particles the following prepara-
tion of the dispersion of polyethylene and carbon black
is given.

40 g of a partly oxidized polyethylene, prepared ac-
cording to U.K.Patent specification No. 997,135 by the
oxidation of polyethylene and having an average mo-
lecular weight of 7,000, a crystalline melting point of
130°C, and an acid number of 26-30 are melted be-
tween 130° and 150°C. To the molten polyethylene are
added 2.2 ccs of 50 percent aqueous potassium hydrox-
ide, 18 g of n-hexadecyloxy-decaoxyethylene, and then
portionwise whilst stirring 20 g of carbon black having
a particle size of about 0.04 . A viscous black paste
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is obtained, which is allowed to cool to room tempera-

ture. Then the black polymer is finely ground ‘and
sieved through a 60 mesh sieve (mesh width : 0.25
mm).
In a heat-jacketed 800 ccs autoclave, equlpped with
_ a thermometer, a manometer, and a stirrer are placed
60 g of the above finely ground black polymer mixture
and 300 ccs of demineralized water. The dispersion ob-
tained is heated to 90°C whilst stirring, whereupon the
autoclave is sealed. Stirring is accelerated to 2,000
rpm, while the temperature is raised to 150°C. After 30
minutes the autoclave is allowed to cool to room tem-
perature. A homogeneous black dispersion is obtamed
of pH 8.3.

According to another modification a certain amount,
taking into account the degree of required transpar-
ency of the recording material, or all of the hydropho-
bic thermoplastic polymer particles may contain in dis-
solved state a substance transforming electromagnetic
radiation into heat, so that the transparency and heat-
sensitivity of the recording element can be modulated
by the polymer particles themselves.

The heat-sensitive layer may comprise from 0.01 to
1, preferably from 0.1 to 0.5 percent by weight of pig-
ment calculated on the total weight of the layer. Black
or deep black coloured pigments are preferred when no
colours have to be reproduced. Particularly in the case
of reflex printing, the. optical density of the light ab-
sorbing layer (grey layer) should preferably be between
0.25 and 0.78.

For the recording of coloured originals the coloured
substance or mixutre of such substances absorbing only
light of a part of the visible spectrum and converting
that light into heat are preferably absorbing light of one
of the primary colours (red, green, blue) or subtractive
colours (cyan, magenta, yellow). '
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Substances which absorb visible light of a part of the
visible spectrum and wherein absorbed light energy is
transferred into heat are e.g. dyes belonging to the
classes of the azo-, triarylmethane-, xanthene-, acri-
dine-, methine-, azine-, phthalocyanine-, anthraquin-
one and allied dyes.

Said substances can be used in dispersed and/or dis-
solved state, and when used in dispersed form prefera-
bly in a grain size lower than 0.1 w.

The amount of said substances in a heat-sensitive ele-
ment depends on the required heat-sensitivity of such
an element, the intensity of the irradiation to be em-
ployed and the required yield of heat resulting from the
irradiation of said substances.

When incorporated in the heat-sensitive material,
said coloured substances are preferably used in the
heat-sensitive layer itself in such an amount that an op-
tical density of between 0.3 and 5 is obtained.

Coating of a heat-sensitive: layer may be accom-
plished by conventional means such as by a roller
coater, brush coater, spraying device, knife coater or
by the use of an air-blade to control the thickness and
distribution of the coating composition.

In a recording material comprising a recording or
heat-sensitive layer on a support, the support of the re-
cording layer may, according to the purpose of the ma-
terial, be a rigid or a flexible member. The support may
be permeable or impermeable, e.g., it may be water-
permeable such as a transparent web or textile. When
flexibility is unimportant, plates of metal, glass or plas-
tics, fiber board, cardboard or the like may be used.

According to their purpose the materials comprising
a heat-sensitive ' element according to this invention
may be built up differently. By way of example the
heat-sensitive layer (whether or not comprising a hy-
drophilic binder) can be applied to a hydrophilic layer,
which latter may be serve as a support. By hydrophilic
layer a layer is understood that is wettable by water or
by aqueous solutions. This layer may be porous or wa-
ter-permeable. By way of example this hydrophilic
layer may be composed mainly of natural or synthetic
hydrophilic colloids. Examples of such layers are a gel-
atin layer, a light-sensitive silver halide emulsion layer,
a water-permeable nuclei-containing colloid layer for
application of the silver complex diffusion transfer pro-

"cess, a colloid layer containing pigments or dissolved

dyes, or containing reaction components capable of -
producing a colour reaction, a hydrophilic colloid layer
containing developing substances for silver halide or
complexed silver halide, or a hydrophilic colloid layer
containing finely divided metal that can be etched
away, e.g., silver.

In addition to a hydrophilic binder occasxonally pres-
ent in the heat-sensitive layer, said layer itself may con-
tain all kinds of ingredients such as electro-conductive
particles, e.g., carbon black, and dyes that can be
bleached, distilled, or sublimed, reaction components
for the formation of dyes, catalysts for colour reactions,
developing nuclei, light-sensitive substances, develop-
ing substances for silver halide or complexed silver hal-
ide, finely divided metal that can be etched away, reac-
tion components that can be distilled preferably below
80°C, and other image-forming material. Further, this
layer may comprise hardening agents for the hydro-
philic binder and occasionally curing agents, which
harden the hydrophobic thermoplastic polymer at ele-

vated temperatures.
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In the case of the application of a reflectographic ex- ‘

posure the concentration of said ingredients, however,
may not be so high that the heat-sensitive layer be-
comes too opaque.

The heat-sensitive layer occasionally comprising a
hydrophilic binding agent 'can also be applied to a hy-
drophobic layer, which may or may not serve as a sup-
port. By hydrophobic layer a layer is understood that
is not or almost not wettable by water.

Such layers or supports are made, e.g., of cellulose
ester derivatives, polyesters, polystyrene glass and the
like.

Further, the heat-sensitive layer used in the present
invention can be applied between two hydrophilic lay-
ers, two hydrophobic layers, a hydrophilic and a hydro-
phobic- layer, between two permeable layers, two im-
permeable layers, or between a permeable and an im-
permeable layer.

A layer or sheet being in contact or water-permeable
-relationship with the heat-sensitive sheet or layer may
contain ingredients that can be of practical interest to
produce ‘a visible image in accordance with the re-
corded heat image, e.g., pigments, dyes, reaction com-
ponents for the formation of dyes, developing sub-
stances, reaction components, or dyes that can be dis-
tilled or sublimed preferably below 80°C, developing
nuclei suited for use in the silver halide diffusion trans-
fer process, catalysts for colour reactions, conductive
particles and light-sensitive substances.

The effectiveness of the recording with electromag-
netic radiation to be converted in heat depends in sub-
stance on the intensity of the radiant energy. For exam-
ple, a recording element, which does not provide a suf-
ficient physical differentiation in meltability, perme-
ability, solubility and/or lyophility in the recording ele-
ment with a particular source of energy, may be found
fully effective if the energy level is substantially in-
creased. With increased energy the distance between
radiation source and recording element may be in-
creased. Radiant energy absorbed in the absorbent
printed areas of certain originals and converted to heat
energy is more rapidly dissipated and prevented from
affecting the contacting image-forming element when
the radiant energy is of short duration and of a suitable
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high intensity. Lamp structures and systems capable of

providing such increased intensity are available and
form no part of the present invention.

Light sources with a high radiation intensity and rela-
tively short exposure time are the so-called flash lamps
and more particularly the gas discharge flash lamps.
According to the present invention good results are ob-
tained with a xenon gas discharge lamp, which can sup-
ply an energy of 300-1000 Watt.sec. in a period 10~4
to 107% seconds. ‘

According to a preferred embodiment ‘of the inven-
tion such a gas discharge lamp, which is in the form of
a thin tube, is fitted in a hollow glass cylinder (see FIG.
9) in order to make possible a uniform exposure of the
recording materral applied to the periphery of the cyl-
inder.

More details about such a gas discharge lamp for use
in carrying out the invention are given in the specifica-
tion filed in German application No. A46218, which
specification should also be read in conjunction here-
with and be deemed to form part of the present disclo-
sure. v
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Evidently gas discharge lamps with a lower energy
output can be used if the emitted energy is focused
onto a relatively small heat-sensitive area. So, e.g., a
gas discharge lamp with an energy output of 40 Watt.-
sec. is suited for copying 6 X 6 cm and 6 X 9 cm origi-
nals on heat-sensitive materials as described in the
present invention. For materials having an optical den-
sity of at least 1 resulting from the presence in the re-

cording layer of light absorbing substances a light en-

ergy of 0.3 Watt. sec. per sq.cm will in practice suffice
for the desired image differentiation. It is further self-
explanatory that expostire may be progressive and i in-
termittent. In other words the heat-sensitive material
may be scanned with an image-wise modulated light-
spot of high intensity, e.g., a laser beam, or may be pro-
gressively exposed through a slit wherein, e.g., copying
light of a continuously emiitting tubelike radiation
source is focused.

A great advantage of the thermo-copying process ac-
cording to the present inventiorn in comparison with the
classical thermographic copying processes lies in the
high sensitivity, the sharpness of the obtained images
and the possibility to use visible light, which enables
one to reproduce originals containing image-markings,
which are not infra-red absorbing nor heat-conductive.

During the exposure through an original (transmis-
sion printing) the original is placed between the radia-
tion source and the recording material. According to
a first combination the heat-sensitive layer can be
placed in contact with the original, occasionally by
using a transparent. inter-sheet or inter-layer. In this
combination the support of the recording element.can
be opaque or transparent. According to another combi-
nation the recording material can be placed with its
back-side -(support), which in that case preferably is
not heat-conductive, in contact with the original. '

If the radiation is directed to the support of the re-
cording material, it is important .that said support be
sufficiently transparent.

During reflectographic ~ exposure the semi-
transparent recording material has to be placed be-
tween the radiation source and the original. The origi-
nal (negative or positive) comprises areas reflecting
copying electromagnetlc radiation or is a transparency
having in contact with or near proximity of its back-

“side an element reflecting said radiation.

Before giving some examples for practising recording
and reproduction of the present invention, a short sur-
vey is given of different systems, which are suited for
the manufacture of copies and masters for the repro-
duction of originals starting from a heat-recording ma-
terial according to the present invention. This survey is
intended for illustrating the possibilities and advantages
of the invention without limiting therefore the scope of
this invention.

According to a first system, the image-wise differenti-
ation in permeability and hydrophility obtained by ex-
posure is utilised for applying by image-wise diffusion
image-forming substance or substances in the record-
ing element by a liquid treatment or transferring such
substances from the recording element to a receiving
material respectively, said image-wise diffusion being
possible as a consequence of this differentiation. By
way of example for the first embodiment said imaged
recording material is dipped into an aqueous dye solu-

tion, so that the dye can diffuse in the recording ele-
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ment (layer or sheet) ion]y at the areas that remained
permeable and sufficiently hydrophilic. Of course, a so-

14

According to another embodiment the recording ma-

- terial, e.g., as a self-sustaining sheet, after exposure can

lution of a catalyst for initiating a colour reaction be- -

tween components in the recording material or a solu-
“tion of a colourless reaction component capable of giv-
ing a colour reaction with a colourless or slightly co-
loured reaction component in the recording material
can be used instead of a dye solution.

By way of example for the second embodiment it is
possible to incorporate into the recording element co-
loured substances that can be bleached out and which
are bleached by a bleaching agent diffused in the areas
of the recording material that remained permeable. Ac-
cording to an alternative of that embodiment, a con-
ductive substance, e.g., a metal that can be etched
away, such as colloidal silver, and that is homoge-
neously dispersed in the recording element, is image-
wise etched away by the etching liquid diffusing into
the permeable areas. The heat-sensitive layer can be
applied to an etchable base material, e.g., a zinc or cop-
per plate. When using this material it is possible to pro-
duce a lettertype or intaglio printing master by etching.

In a second embodiment of image-formation wherein
diffusion is applied, the image-forming substance incor-
porated in the recording material is transferred by dif-
fusion from the areas that remained permeable to an
image-receiving material. So, it is possible, e.g., to in-
corporate a soluble dye into the recording element or
into a layer being in a liquid-permeable relationship
therewith, said dye being capable of diffusing there-
from image-wise to a receiving material when the heat-
recording element is wetted.

According to an interesting technique the heat-
sensitive layer or adjacent as well as subjacent layer
comprises a liquid or solid substances, e.g. dyes, in in-
capsulated form. After image-wise impermeabilisation
of the heat-sensitive layer pressure is exerted on the
surface of the recording material. As a result of this
pressure the capsules burst so that the contents are at
disposal at those areas of the heat-sensitive layer that
remained permeable.

Through these areas having remained permeable
contents of the capsules can be transferred, e.g., to a
receiving material (recording process requiring no pro-

cessing liquid or bath). The preparation of suitable cap- -

sules is described i.a. in the United Kingdom Patent
Applications Nos. 6860/63, 27,401/63, 27,402/63, and
27,403/63.

Instead of a dye, a colourless reaction component or
catalyst, whether or not in incapsulated form, for bring-
ing about a colour reaction with a reaction component
in the receiving material can obviously be incorporated
in the recording element.

It is also possible among others to incorporate into
the recording material silver salts, which can be com-
plexed and which in their dissolved form can diffuse to
areceiving material containing reduction-nuclei or de-
velopment nuclei, whereupon according to the areas of
the recordmg material that remained permeable silver
is deposited image-wise.

In these diffusion methods the image-forming sub-
stances such as a dye, a metal that can be etched away,
or reaction components need not be present in the re-
cording element itself. They can also be incorporated
into a layer or support being in-permeable relationship
therewith.
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form an image-wise water-permeable membrane
through which, by way of example, an aqueous dye so-
lution can diffuse continuously. In this way a hydrotype
master is obtained by means of which several copies of
the original can be printed on transfer material.

Said membrane can also be used for electrolytic
printing since the said membrane being in close surface
contact with a receiving material as an electrode only
transmits electrolyte through the permeable portions
with the result that an image-wise electrolytic deposit
of image substance is formed on said electrode mate-

rial.

According to a second system the areas of the heat-
recording material that remained permeable and solu-
ble are eliminated, e.g., by washing out or degrading of
the hydrophilic binder. In that case the recording ele-
ment may comprise a dye, e.g., a {coloured) pigment
or a dissolved dyestuff so that on eliminating by liquid
the i image areas that remained permeable, a copy of the
original is obtained.

By applying said second system a gravure master can
be produced starting from a heat-imaged recording
layer, which is applied to a metal support that can be
etched. After elimination of the portions of the record-
ing layer that remained permeable and hydrophilic,
e.g., by washing out, the uncovered metal can be
etched away image-wise. In this way, e.g., printed cir-
cuit§ can be produced. After the elimination, e.g. by
means of an organic solvent, of the residual portions of
the recording layer, the etched metal plate is ready for
being used as a gravure master.

By applying said second system, a letterpress master
can be manufactured by merely washing away the por-
tions of the heat-imaged recording layer that remained
permeable and hydrophilic, said washing process being
followed, if needed, by the hardening of the imper-
meabilised portions of the recording layer. In this way
the impermeabilised portions form a relief image.

When the recording layer is applied to a strongly con-
ductive support, e.g., of aluminium, an electrostatic
printing plate can be made of this material after heat-

" imaging. By washing away the permeable portions of

the recording layer according to the present invention
containing, e.g., a hydrophilic binder, the conductive
material is uncovered image-wise. The portions of the
recording layer that were made impermeable possess a
considerably higher electric resistivity than the strongly
conductive support. By this difference of electric resis-
tivity and by the insulating character of the remaining
polymer portions, an electrostatic charge pattern can

" be formed in accordance with said polymer portions by
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electrostatically charging. These portions can either be
developed in a known way, e.g.; by means of powder,
or be utilised for the image-wise transfer of electric
charges to an insulating transfer sheet. Alternatively,
the so-treated recording material can be used as an
electrostatic printing form or as a material containing
a permanent conductivity image. Such material and the
use thereof are described in the United Kingdom Pa-
tent Specifications 964,872 and 983,841.

By applying said second system also a stencil or
screen-printing master can be manufactured starting
from a heat-imaged recording material according to the
invention. For this technique one or both sides of a
screening material are coated with a recording layer or
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the screening material makes part of a self-sustaining -

sheet as described hereinbefore. As screening material -

Japan paper (Yoshino paper), nylon fabrics with a size
of mesh of 0.2 to 0.08 mm and woven bronze wire are
particularly suited (see example 5).

From the screen-printing technique ‘it is known that
only at the open (permeable) areas of the fabric
(screening material) ink can pass and deposit on the
- material to be printed conformably to these areas. The
image-wise open areas ate obtained according to the
present invention by washing out or etching away the
recording layer composition except for the screening
material at the areas where this layer or sheet remained
permeable and hydrophilic.

According to a third system the image areas that re-
mained permeable and hydrophilic are transferred to a
receiving material in wet and/or heated state by squee-
geeing -and tearing out.

This type of transfer is possible if the cohesion of the
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“ened polymer to a receiving material by pressing the

heat-sensitive layer of the exposed recording material
against a receiving material, e.g., paper, while heating,
€.g., between two heated rollers, and finally by separat-
ing both materials. (Recording process without pro-
cessing liquid).

The composition of a recording material suited for
use in this process is illustrated in FIG. 8. This record-
ing material comprises a heat-sensitive fayer 1, which
is applied to a polymer layer 10 having 4 softening
point below the temperature at which the heat-sensitive
layer is impermeabilised. The polymer layer is applied
to a support 2. The heat-sensitive layer contains dis-
persed particles of a hydrophobic thermoplastic poly-
mer 3 and particles 4 of a substance or substances ca-

_pable of absorbing visible light and converting it into

. heat in a continuous phase of hydrophilic binder 5.

matter of the receiving material is stronger than that of 20

the matter in the permeable. areas of the recording

layer and if the adhesion between said permeable areas'

and the receiving material is stronger than the cohesion
of the matter of said permeable areas. '

- This transfer successfully occurs when separating
after pressing together a wetted image-wise exposed re-
cording material from a receiving material preferably
having a hydrophilic and/or porous surface. In that case
the recording material preferably comprises either a
recording layer . containing a  hydrophilic binder
wherein the hydrophobic thermoplastic polymer parti-
cles are dispersed or a recording layer built up by a po-
rous coating of the said polymer particles applied to a
hydrophilic, preferably a colloid layer capable of swell-
ing considerably.’

The contrary type of transfer is possible if the cohe-
sion of the substance in the contacting material, called
in that case transfer material, is less than that of the
substance in the permeable areas of the recording layer
and if the adhesion between said permeable areas and
the transfer material is stronger than that of the sub-
stance of said transfer material. For example a dye
layer of a carbon paper having a scarcely hydrophobic
surface such as is used in the process according to the
United Kingdom Patent Specification 996,963, after
being pressed onto thé moistened image-wise exposed
recording layer, can be transferred image-wise to the
permeable and hydrophilic areas of the -recording ma-
terial on separating it therefrom. Before pressing the
recording material onto a dye layer the hydrophilic

* binder of said material can be swollen so that a relief
image is formed that makes possible a closer contact
with the dye layer. .

According to this third system it is thus possible to
manufacture hectographic masters since the torn out
material can contain a hectographic dye that is soluble
in a spirit duplicating liquid or can contain a reaction
.component capable of forming a dye with a reaction
component present, e.g., in such a liquid or transfer
material. -

According to a special modification of the third sys-
tem it is possible by the use of a layer of (a) polymer(s)
that soften(s) at low temperature, i.e., under the tem-

perature at which the heat-sensitive recording element.
becomes less permeable, and which is located beneath-

the recording layer to transfer the unexposed areas of
the heat-sensitive layer together with a stratum of soft-
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According to a fourth system it is possible by the use
of a low melting substance, e.g., a dye, in the recording
layer itself, to transfer this dye by melting the recording
layer in contact with a transfer material.

According to a fifth system the exposed recording
material comprising an  image-wise hydrophilic-
hydrophobic differentiation is used for planographic
printing either with a fat printing ink using in that case
a damping system or with an ink consisting of a mixture
of a coloured aqueous phase and a colourless or almost
colourless oleophilic phase as described in the United
Kingdom Patent Application 7800/65 which should be
read in conjunction herewith.

Multicolour images can be produced by using a heat-
sensitive material according to the present invention
and containing more than one heat-sensitive element.
So, it is possible, e.g., to record at least two of the col-
ours used for subtractive colour mixture of a mul-
ticolour original in terms of a differentiation in perme-

* ability and/or lyophility in one material by using a re-
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cording material of the type describéd above contain-
ing a transparent support having at one side thereof a
heat-sensitive layer containing, e.g., a red dye and at
the other side a heat-sensitive layer containing a green
dye or blue dye. :

Multicolour printing is also possible. For that pur-
pose three heat-sensitive materials are preferably used
containing a heat-producing substance absorbing light
in the red, the green and blue region of the spectrum

. respectively, i.e., materials containing a.cyan sub-
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stance, a magenta substance and a yellow substance re-
spectively. ' ,

The heat-sensitive material containing the cyan sub-
stance and which is sensitive to red light, by the heat
produced therein is made impermeable and hydropho-
bic in the areas corresponding with the red arcas of the
original.

The heat-sensitive material containing the magenta
substance and which is sensitive to green light, by the
heat produced therein is made impermeable and hydro-
phobic in the areas corresponding with the green areas
of the original. B

The heat-sensitive material containing the yellow
substance  and which is sensitive to blue light, by the
heat produced therein is made impermeable and hydro-
phobic in the areas corresponding with the blue areas
of the original.

" Multicolour prints can be produced by using the ob-
tained masters to print in register. ‘
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According to the printing system applied hydrotype
(aqueous ink see, e.g., United Kingdom Patent Appli-

- cation 7800/65 or offset-printing (lipophilic ink) inks

having the colours used for subtractive colour mixtures
(cyan, magenta, yellow) or inks having the colours
used for additive colour mixtures (red, green, blue) are
used.

For reproducmg orlgma]s Wthh contains separate
markings in the pure primary colours blue, green and

red, e.g., a letter heading containing blue, green and -

red letters, three separate heat-sensitive materials are
used, which are sensitised for yellow, magenta and
cyan respectively. by a blue, green and red dye or pig-
ment being uniformly distributed in the heat-sensitive
layer at the time of the exposure to white light.

The following examples illustrate the invention.

EXAMPLE 1

To a cellulose triacetate sheet provided with a gela-
tin subbing layer a layer is applied pro tata of 12.5
sq.m. per kg from the following solution:

6 % aqueous gelatin 650 ccs
5 % aqueous pyrogallol 100 ccs
11 % aqueous saponin 20 ccs
water to 1000 ccs

On drying, a heat-sensitive layer is coated thereon

pro rata of 10 sq.m. per kg from the following coating
composition:

50 % aqucous carbon dispcrsion 1 ce
3 % aqueous gelatin 400 ccs
40 % aqueous cmulsion of polyethylcne having 160 ccs
a particie sizc of less than 0.1 p and an average

molecular weight compnscd between 15,000

and 30,000

3 % aqueous solution of the condensation 140 ccs

product of olcic acid and methyltaurine

After drying, the copying material obtained possesses
an optical density of 0.27 measured by transmittance.
As schematically represented by FIG. 9, the obtained
copying material 19 is then laid on an original 21 com-
prising radiation-absorbing markings 22 and a radia-

- tion-reflecting background 23, the heat-sensitive layer

20 facing the original.

In this way the copying material 19 consisting of the
cellulose triacetate support 27, the gelatin prelayer 28
and heat-sensitive layer 20 is pressed against a glass

cylinder 24 having a diameter of 8 c¢m. In the axis of
this cylinder a xenon gas discharge lamp 25 is placed,
which on discharge between the electrodes 26 pro-
duces a radiation energy of 610 watt.sec. in 1/2000
sec. at 4 cm of the original. This radiation mainly con-
sists of visible light. After exposure, the heat-sensitive
material 19 is used as duplicating master by dipping it
in water for 15 sec. and, after having removed the sur-
plus water, by pressing it against a receiving paper con-
taining iron(IlI) chloride. This receiving paper was
prepared by dipping common writing. paper into 1 per-
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cent aqueous iron(l1l) chloride and drying. According 65

to this process, 6 bluish-black prints of the original
formed by reaction of the iron(Ill) chloride with pyro-
gallol in the permeable parts of the master can be ob-
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tained by wetting the master again -aftér each contact
with a sheet of receiving paper.

EXAMPLE 2-

A poly(ethylene terephthalate) support of 0.1 mm
thickness provided with a subbing layer for gelatin is
coated with the following solution pro rata of 50
g/sq.m.:

10 % aqueous gelatin 935 g
10 % aqucous saponin ) 30 g
3 % aqucous HOSTAPON T (registered tradei ' 30 g
mark)

4 % aqucous formaldehyde S5g

After solidifying, a heat-sensitive layer is applied
thereto from the following composition pro rata of 36
g/sq.m.:

10 % aqueous gelatin . 100 g
40 % aqueous dispersion of polyethylene 160 g
having a particle size of less than 0.1 g and an

average molecular weight comprised between

15,000 and 30,000

aqucous carbon dispersion containing pro 100 8g

g 53 g of carbon, 23 g of water, 18 g of glycol
and 6 g of nonylphenylpolyethylene oxide
5 % aqueous solution of TERGITOL 4° 80 g

(register trade-mark )
4 % aqueous formaldehyde Sg
water 640 g

After drying, the heat-sénsitive copying material 30
(FIG. 10) obtained comprising a poly(ethylene tere-
phthalate) support 31, a gelatin interlayer 32 and a
heat-sensitive layer 33 is exposed together with an
original 34 to be reproduced, as schematicaily iilus-
trated in FIG. 10, with a xenon gas discharge lamp 3§
irradiating the thermosensitive material with an energy
of 0.8 Watt.sec./sq.cm.
The exposed material is braced on the printing cylin-
der of a planographic printing apparatus and inked
thereon with an ink of the following composition:

aqueous carbon dispersion containing 53 g.of 100 g
carbon, 23 g of water, 18 g of glycol, and 6 g

of nonylphenylpolyethylene oxide

80 % aqueous solution of a partly cthenﬁcd 20 ccs
melamineformaldehyde resin

copoly(vinyl acctatc/ammonium crotonate) 27 g
(95/5)

1,5-hexanediol 27 g
10 N ammonium hydroxide i 2g
urea 65¢g
53 % aqucous dispersion of copoly(butyl 13 g
acrylate/vinyl acetate (50/50)

white spirit (boiling range: 180°-200°C) 80 g
xylene 20 g.

Only the areas corresponding with the image areas
of the original are wetted with the aqueous coloured
phase of the ink. By means of the planographic printing
machine and the regular supply to the copying material
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of said ink, black prints are obtained from the original
on common paper acting as a recelvmg material.

The same results are obtained when in the composi-
tion of the heat-sensitive layer the amount of 8 g of
said carbon dispersion is replaced by 30 ccs of a 10
percent aqueous dispersion of finely divided silver. -

EXAMPLE 3

A material as described in Example 2, after being ex-
posed as described in Example 2, is slightly wetted with
‘water and then with its heat-sensitive layer pressed
against a receiving paper 36. The material and the re-
ceiving paper are led between two pressure rollers 37
and 38 (FIG. 11) at a travelling speed of about 10
cm/sec., the latter roller being heated to 35°C. On
emerging from between the rollers, both materials are
immediately peeled apart. A thin stratum of the heat-
sensitive layer is transferred image-wise to the receiv-
ing paper so as to form a legible print in accordance
with the original.

EXAMPLE 4

After being exposed as described in Example 2, the
material as described in Example 2 is slightly wetted
and’ pressed against the dyestuff layer of a hecto-
graphic carbon carrying no hydrophobic surface layer:
After a contact time of about 1 min. both layers are
separated. At the areas corresponding with the image
areas of the original part of the dyestuff layer is trans-
ferred, so that a dyestuff-containing laterally reversed
image of the original is obtained. This material can
then be utilised as spirit duplicating master.

EXAMPLE 5

A Japan paper weighing 14 g/sq.m. is dipped in a so-
lution consisting of:

10 % aqucous gcla_ltin . 200g
40 % dispersion of polycthylene as described in 200 ¢
cxample 2

water 400 g
carbon dispersion as described in cxampic 2 25g
5 % aqucous solutlon of sodium tetradecyl 40g

sulphate

When dried, this coated Japan"paper possesses a

weight of 20 g/sq.m. The treated paper is exposed to

an electronic. flashlight unit in the same way as de-
scribed in Example 2. Subsequently, the material is
dipped in a 5 percent aqueous solution of sodium sali-

cylate and the areas corresponding with the image’

areas of the original are washed away.
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-Continued

5% aqueous solution of sodium tetradecyl g
sulphate

4 % aqueous formaldehyde 25¢g

The resulting layer is dried and the copying material
40 obtained (see FIG. 12) containing the heat-
sensitive layer 41 applied to the transparent cellulose
triacetate support 42 is exposed to a xenon gas dis-
charge lamp 35 behind a developed silver halide emul-
sion layer 43 containing a negative screen print of an
original on a transparent practically non-heat conduc-
tive support 44 with an energy. of 1.3 watt.sec./sq.cm.

Subsequently, the material is dipped in a conven-
tional bleaching bath. Only in the areas corresponding
with the opaque parts of the negative silver is bleached
out so that a positive print of the photographic nega-
tive is obtained.

EXAMPLE 7

To a cellulose triacetate support provided with a sub-
bing layer for gelatin a first layer is applied from the
following composition pro rata of 50 g/sq.m.:

10 % aquedus gelatin 900 ccs
10 % aqueous sapotiin 30 ces
5 % aqueous solution of the condensation 30 ccs

product of oleic acid and methyltaurine

After drying, a second layer is applied thereto pro
rata of 36 g/sq.m. from the following composition:

10 % aqueous gclatin 50 ces
40 % aqueous dispersion of poly(vmyl 80 ccs
chloride)

aqueous carbon dispersion as described in 4 ces
example 2

4 % aqueous formaldehyde 2.5 ccs

After drying, the material thus obtained is exposed
together with an original, in the same way as described
in Example 2, but with an energy of 1 watt.sec./sq.cm.
The material is then dipped in 5 percent aqueous solu-

* tion of methylene blue so that a laterally reversed posi-

50

‘tive print legible through the back of the support is ob-

. tained from the original

After rinsing and drying, a stencil of the original is °°

obtained.

EXAMPLE 6

A paper support weighing 60 g/sq.m. provided with
a baryta coating is covered pro rata of 36 g/sq.m. with
a layer from the following composition:

10 % aqucous gelatin 150 g
40 % dispersion of polycthylcnc as described in 80 g .
cxample 1

10 % aqucous dispersion of colloidal silver 200 g

60

65 .

EXAMPLE 8

To a cellulose triacetate support provided with a
subbing layer for gelatin a first layer is applied pro rata
of 15 gfsq.m. from the following composition:

10 % aqueous gelatin 400 g
5 % aqueous saponin 30¢g
5 % aqueous solution of the coﬁdénsation 30g
product of oleic acid and methyltaurine
4 % Qqueous formaldehyde 10 g
1‘0 % aqueous dispersion of colloidal! silver 200 g

After drying, a second layer is appli'c_ad therto pro rata
of 36 g/sq.m.. from the following composition:
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10 % aqucous gelatin 50g
polycthylene dispersion as described in R0 g
cxample 2

5 % aqueous solution of sodium’ tetradecyl 40 g

sulphate

This material is exposed as described in Example 6,

but with an energy of 0.9 watt.sec./sq.cm. Subse-
quently itis treated in the same way as described in Ex-
ample 6 in order to produce a positive ptint.

EXAMPLE 9

A 7 percent aqueous solution of gelatin is applied in
a proportion of 7 g of gelatin per sq.m. to a cellulose
triacetate support. After drying the following composi-
tion is coated thereon in a proportion of 36 g/sq.m. and
dried.

10 % aqueous solution of gelatin

100 g
40 % colloidal aqueous dispersion of 160 g
polycthylene having a particle size less than 0.1
4 and an average molecular wcight comprised
between 15,000 and 30,000
water ‘ TI5¢
5 % aqucous solution of sodium tetradecyl I 20g
sulphate '
Pigmentgrucn B Colany! Teig. (C.1. 10006) 10g

The exposure of said material is illustrated by FIG.
10. The recording material 30 comprising the cellulose
triacetate support 31, the gelatin interlayer 32 and the
heat-sensitive polyethylene-containing layer 33 is re-
flectographically exposed with a xenon gas discharge
lamp 35 producing a light energy of 1,000 watt.sec. in
172000 sec. at 4 cm of the original to a graphic colour
original 34. The said original has black, blue, green
and red letter marks on a white background.

After exposure the recording material is dipped in a
5 percent aqueous solution of methylene blue. Since
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the dye solution penetrates into the recording layer ‘

only in the areas corresponding with the non-light re-
flecting image areas (black areas) and image areas
which are coloured green (said image areas absorb
blue and red), a laterally reversed blue copy (legible
through the back of the support) of only the black and
green letter marks of the original is obtained.

- When in the above described heat-sensitive layer the
green pigment “Pigmentgrun B Colanyl Teig” (C.1.
10006) is replaced by a same amount of “Heliogen-
blau B Colanyl Teig”(C.I. 74160) and the obtained
material is exposed in
above all the letter marks with exception of the red let-
ter marks are reproduced. v

When in the above described heat-sesntivie layer the
green pigment “‘Pigmentgrun B Colanyl Teig” (C.1
10006) is replaced by a same amount of “*Permanent
Violett R.L. Colanyl Teig” a 30 percent aqueous dis-
persion of Sirius lichtblau FF 2 GL (C.1. 51300) and
the obtained material is exposed as described above,
a copy of the original showing the different letter
marks in equal density of methylene blue absorbed is
obtained.

When the exposed material containing ‘“Permanent
Violett R.L. Colanyl Teig” in the heat-sensitive layer

45

50

the same- way as described -
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_is braced on the printing cylinder of a planographic
printing apparatus and inked thereon with an ink of the
following composition:

aqueous carbon dispersion containing 53 g of 100 g
carbon, 23 g of water, 18 g.of glycol and 6 g
nonylphenylpoly-cthylenc oxide

80 % aqueous solution of partly

ctherificd melamine formaldehyde resin 20 g
copoly(vinyl acetatc/ammonium crotonate) 27 g
95/5

1,5 hexanediol 27 g
10 N ammonium hydroxide - 2g
urea 2g

53 % aqueous dispersion of coﬁoly (butyl i3g
acrylate/vinyl acetate)50/50

white spirit (boiling range: 180°-200°C) 80 g
xylene 20 g (

Only: the areas corresponding with the iamge areas of
the original are wetted with the aqueous coloured
phase of the ink. .

By means of the planographic printing machine and
the regular supply to the copying material of said ink,
black prints are obtained from the original on common
paper acting as receiving material.

EXAMPLE 10

A polyethylene terephthalate support of 0.1 mm
thickness provided with a subbing layer for gelatin is
coated with the following solution pro rata of 50

g/sq.m.

109 agqueous solution of gelatin. .__..._____...._____.____. 965 grams.

3% aqueous solutjon of the condensation product of oleic 15 grams.
acid and methyltaurine.

10% aqueous solution of saponin. __.____:..._._____._____

15 grams,
4% aqueous solution of formaldehyde ... ...

5 grams.

Affer solidifying a heat-sensitive layer is applied
thereto from the following composition pro rata of 36 g.
per sq. m.

10% aqueous solution of gelatin. ... ... _______ 50 grams.

40% aqueous dispersion of polyethylene having a particle 80 grams.
size of less than 0.1z and an average molecular welght
comprised between 15,000 and 30,000, . :

7% aqueous solution of— .

) ) ? 0:Na 128 grams.
1{=N—®c Hs
) \ =N,
S0~ e
5% aqueous solution of—
S OzIK SO:K 24 grams. .
|
s N\ : e N\
N c=0 KO-C N

i ! Il
T3C——C=CH-CH=CH-CH=C{-C——C- CTi;



3,793,025

23
5% aqueous solution of— o o
.? OsNab SO;Na’ 124 grams.
N
N/ \C—O HO——O/ \N
H;C— C JJ:C —y) lCI—C H3
S%tztr;ueous solution of sodium tetradecyl sulphate...____ 10 grams.

200 grams.

* After drying the heat-sensitive material is exposed to
an original as described in Example 10. After exposure
said material is slightly moistened with water and with
its heat-sensitive layer pressed against a receiving
paper as illustrated in FIG. 11. The heat-sensitive ma-
terial 30 is led together with a receiving paper 36 be-
tween two pressure rollers 37 and 38 at a travelling
speed of about 10 cm per sec, the roller 38 being
heated to 35°C. _ o

On emerging from the rollers the materials are im-
mediately peeled apart, the receiving paper bearing a
legible print of the original showing the different letter
marks in equal density. - ‘

EXAMPLE 11

To a cellulose triacetate support provided with a
subbing layer for gelatin, a first layer is applied from
the following composition pro rata of 30 g/sq.m.:

10 % aqueous gelatin

300 g
9 % aqueous urca 170 g
10 % aqucous saponin 30g
3 % aqucous solution of the sodium salt of the 20g

condensation product of oleic acid and
methyltaurine

Before coating this composition, its pH is adjusted to

4 with hydrogen chloride. After drying, a second layer
is applied thereto from the following composition pro
rata of 30 g/sq.m.

10 % aqueous gelatin '50g
water 350 g
35 % aqueous emulsion of polyvinylidene . 9¢g
chloride, prepared as described hereinafter

’ - 5 % aqueous solution of sodium tetradecyl 25 ¢g
sulphate
aqueous carbon dispersion as described in 4g

example 2

After drying, the recording material 30 (FIG. 10)
comprising a support 31, a gelatin interlayer 32 and a
heat-sensitive layer 33 is exposed together with an
original 34 as schematically illustrated in FIG. 10,.with
a xenon gas discharge lamp 35 irradiating the heat-
sensitive  material with an energy of 0.9 Watt-

.sec./sq.cm.
After being exposed the material is slightly wetted
with Wwater of 22°C and then with its heat-sensitive
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layer pressed - against a blank planographic printing
paper base, viz. a so-called GEVALITH (trade-name)

‘paper composed of a paper support to which a baryta

coating containing hardened gelatin has been applied
as a binder at a ratio of 50 g/sq.m.

The material and the printing paper are led between
two pressure rollers at a travelling speed of about 10
cm/sec., both rollers being at room temperature. On
emerging from between the rollers, both materials are
peeled apart. The heat-sensitive layer is transferred im-
age-wise to the receiving paper so as to form a legible
print in accordance with the original.

The image-bearing printing plate thus obtained was

exposed once more to a flash discharge and was
braced onto a conventional offset printing machine
and produced clear and sharp copies of the original.

PREPARATION OF POLY(VINYLIDENE
CHLORIDE) LATEX

In a heat-jacketed 800 ccs autoclave equipped with
a stirrer, a thermometer, a manometer and an inlet for
the reagents are placed successively :

‘Dimineralized water .. ..___.......oooooooeiioos

10%, solution of the sodium salt of the condensation prod-
uct of olelc acid and methyltaurine in demineralized
water (i.e. 2% by weight of monomer).

10%, solution of the compound of the formula—

HxnCn—Q—O—-(CHzCHzO'—)oH

in demineralized water (i.e. 10%, by weight of monomer).
2% solution of potassxum persulphate in demineralized 40 ccs.

32 ces.

160 ces.

5% solutlon of sodium hydrogen sulphate in demineralized 8 ccs.

Vinylxdene chloride. .. o oL 160 grams.

The reaction mixture is heated to 60°C with hot
water whilst stirring at 1,000 rpm. After 30 minutes at
this temperature, a pressure of 1.5 to 2 kg/sq.cm is at-
tained in the autoclave. After a polymerisation time of
3 hat 60°C pressure starts to drop and 2 % h later there
is a partial vacuum in the autoclave. After 1 further
h at 60°C the reaction mixture is cooled to room tem-
perature and collected. A white latex is obtained of pH
2. By the addition of some ccs of 2N NaOH the pH is
adjusted to 7. Contents of solid matter : 35 percent.

'EXKWA“P"‘E’ "1"2'

A poly(ethylene terephthalate) support of 0 1 mm

. thickness provided with a subbing layer for gelatin is

coated pro rata of 30 g/sq.m. from the following com-
position:

10 % aqu'eous solution of polyvinyl alcohol 55 g
10 % aqueous solution of polyvinylpyrrolidone 22 g
20 % :aqueous dispersion of polyethylenc 120 g
prepared ‘as described hereinafter

water 70 g
aqueous carbon dispersion containing pro 100 40 g
g 53 gof carbon (average particle size 0.1 p),

23 g of water, 18 g of glycol and 6 g of nonyl

phcnyl polyethylcnc ox1de

3 % aqueous solution of sodlum 18 g

tctradccylsulphalc

After drying, the material is contact-exposed as
schematically illustrated by FIG. 12 through a negative
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transparency being a reproduction of a screened im-
age. The exposure is carried out by means of a xenon
gas discharge tube placed at a distance of 4 cm of the

recording layer, which is concentrically arranged
round said tube. The light source has a capacity of 800
Watt.sec., producing light in a time of 3.1074 sec.
After exposure, the layer is rubbed with a cotton pad

soaked with ethyl alcohol whereby the non-exposed
parts of the recording layer are removed. ‘A selective
removal of the non-exposed part of the recording layer
can also be obtained by rubbing the exposed layer with
a cotton pad soaked with benzene.

PREPARATION OF POLYETHYLENE LATEX

In a metal 400 ccs pressure tube are placed:

a partly oxidized polycthylene prepared ¢

according to U.K. Pdtent Specification No. 997,135 filed Oct.
25,1963 by W R.Grace & Co., by the oxidation of polyethylene
(average molecular weight: 7, (JO() crystalline melting point:

125°-130°C acid number: 26-30)

n-hexadecycloxy-décaoxythy]ene 124 ¢

150 ccs
\_vater .

EXAMPLE 13

A poly(ethylene terephthaiatc)' support-of 0.1 mm

thickness provided with a subbing layer for gelatin is
coated with the following solution pro rata of 50 g/sq.-
m.: '

10 % agucous. gelatin 935 g

10 % aqucous saponin 30g
3 % aqueous solution of the sodium salt of the 30g

condensation product of oleic acid and
mcthyltaurine

4 % aqucous formaldchyde S5g.

After solidifying, a heat-sensitive layer is applied
thereto from the following composition pro rate of 36

g/sq.m.:

10 % aqueous gelatin . 100 g

40 % aqueous dispersion of polyethylene ) 160 g .

having a particle size of less than 0.1 g and an
average molecular weight compmcd between
15,000 and 30,000

aqucous carbon dispersion containing pro 100 8g
£ 53 g of carbon, 23 g of watcr, 18 g of glycol
and 6 g of nonyl phenyl polyethylenc oxide

5 % aqucous solution of sodium tclrddecyl 80 g
sulphate
4 % aqucous formaldehyde 5g
water . : 640 g

After drying, the heat-sensitive copying material _is
contact-exposed through a negative transparency. The
exposure is carried out by méans of a xenon gas-dis-
charge lamp placed at a distance of 4 cm of the record-
ing material and having a capacity of 800 Watt.sec.
producing lightin.a time of 3 X 1079 sec. Without any
further treatment the exposed material can be used as
a planographic printing plate on a conventional offset

.25
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press, by using an ink having an oily or greasy base and
by keeping the plate wet with water during printing.

EXAMPLE 14

5 Toa cellulose triacetate support provided with a
subbing layer for gelatin a first layer is applied from the
_following composition pro rata of 30 g/sq.m.

1o 10 % aqucous gelatin’ 300 g
water ) 170 g
10 % aqueous saponin 30g
15 3'% aqueous solution of the sodium salt of the ) 20g

condensation’ product of oleic acid and
methyltaurine

After solidifying, a second layer is applied thereto
20 from the following composition pro rata of 30 g/sq.m.

10 % aqueous gelatin ) S0 g
water 350 g
:40 % aqucous dispersion of polyethylene 80 g
having a particle size of less than 0.1 g and an
average molccular weight comprised between
) 15,000 and 30,000
30
aqueous carbon dispersion containing per 100 4¢
g 53 g of carbon, 23 g of water 18 g of glycol
and 6 g of nonyl phenyl polyethylene oxide
5 % aqueous solution of sodium tetradecyl : 40 g
sulphate
35

After being exposed as schematically illustrated in

FIG. 13 the material is dipped into a 5 percent solution

of potassium thiocyanate at room temperature and
then with its heat-sensitive layer pressed against a re-

40 ceiving paper. The material and the receiving paper
are led between two pressure rollers at a travelling
speed of about 10 cm/sec. On emerging from between
the rollers, both materials are immediately peeled

- apart. A part of the heat-sensitive and the gelatin layer
45 js transferred image-wise to the receiving paper. The
transferred image still being wet, the receiving paper

is pressed against the dyestuff layer of a spirit-
duplicating sheet carrying no hydrophobic surface
layer. After a contact time of about 1 min. both layers

50 are separated At the areas corresponding with the
transferred image part of the dyestuff layer has been
transferred so that a dyestuff-containing laterally re-
versed image of the original is obtained. The material
thus obtained can be used as a spirit-duplicating mas-

55 ter.

EXAMPLE 15

A poly(ethylene terephthalate) support of 0.1 mm
thickness is coated with the following composition pro

60 rata of 70 g/sq.m.

polyhexamethylenc adipate 20 g

65 polyisobutylene (average molecular wcxght 4z
10,000)

mcthylene chloride 200 g
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When dried, a second layer is coated 6nto the former
one from the following composition pro rata of 35
g/sq.m.:

40 % aqucous dispersion of polycthylene as 100°
described in example 14

water 600 g
aqueous carbon dispersion as described in 5g
cxample 14

5 % aqeuous dispersion of sodium tetradecyl 25 ¢

sulphate

. The material is exposed as described in Exafnple 11.
With its heat-sensitive layer in contact with a receiving

. paper, it is then led through a thermoplastic copying

machine “Eichner” at setting 2, the receiving paper

facing the LR. source. “Eichner” is a trade name .of
Eichner Dry Copy, Frankfurt am Main, W. Germany,
for a thermographic copying machine. A legible print
in accordance with the original is formed on the re-
ceiving paper. ‘

When the exposure is done as described in Example
14, a laterally reversed image of the original is ob-
tained. When this laterally reversed image is heated to
100°C and dusted with a magnetised iron powder, the
powder adheres to the transferred image parts, so that
after cooling to room temperature a magnetic printing
plate is obtained. :

EXAMPLE 16

To a transparent paper support of 50 g/sq.m., coated
with a polyethylene layer of 15 g/sq.m. and which has
been treated with a corona discharge, a layer is applied
from the following composition pro rata of 36 g/sq.m.;

10 % aqucous solution of gelatin 900 ccs
10 % aqucous solution of saponin 30 ccs
-5 % aqueous solution of the condensation 33 ces

product of oleic acid and methyltaurine
After drying, a second layer is applied thereto in a
proportion: of 36 g/sq.m. from the following composi-
tion: '

10 % aqucous solution of gelatin 50 ccs
40 % aqueous dispersion of polyethylene - 80 ccs
53 % aqucous dispersion ofvcarb‘on ‘black 4 ccs
water

1000 ccs

After drying, the material obtained is exposed and
processed-as described in Example 3. After peeling
apart both materials, a dry legible.copy of the original
is obtained on the receiving paper.

We claim:

1. Process for the reproduction of an original having
visible light absorptive image markings thereon by ex-

\
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‘posure to visible light while in contact with a normally
water-removable heat-sensitive recording layer, which
method ' comprises the steps of reflectographically ex-
posing a heat sensitive recording layer, which consists
essentially of a hydrophilic water-removable binder
having generally homogeneously distributed there-
through finely divided particles of a hydrophobic ther-
moplastic polymer normally solid at room temperature
together with' finely divided material capable of ab-
sorbing visible light and converting it into heat, the
amount of said material being sufficient to impart to
said recording layer an optical density of comprised be-
‘tween.0.25 and 0.78 said layer being generally trans-
parent in the absence of said material, while said layer
is in heat-conductive direct contact with the light ab-
sorptive image-markings of said original, said exposure
being for a time lasting no longer than 10 2 second
to visible light of an intensity of at least 0.3 Watt. sec.
per sq.cm. and sufficient to heat the areas of said layer
corresponding to the background areas of the original
to reduce the water removability thereof but not suffi-
cient to heat the areas of said layer corresponding to
the image areas of said original to reduce the water re-
movability thereof, and washing said exposed- layer
with an aqueous liquid to remove therefrom the areas
corresponding to said image areas.

2. A method for reproducing an original according
to claim 1, wherein said material is a finely divided dye
or pigment which absorbs visible light in at least a por-
tion of the whole visible spectrum.

3. A method according to claim 1, wherein the expo-
sure time is between 10-2 and 10~ second.

4. A method for reproducing informatjon according
to claim 1, wherein said layer is prepared starting from
an aqueous dispersion of said thermoplastic polymer
particles and said particles are used in a ratio greater
than 3:2 by weight in respect of the hydrophilic binder.

5. A method for reproducing an original according
to claim 1, wherein the hydrophilic binder is a water-
soluble colloid. : :

6. A method for reproducing an original according
to claim §, wherein the said colloid is soluble in water
at room temperature. ' _

7. A method for reproducing an original according
to claim 5, wherein the hydrophilic binder is gelatin.

8. A method for reproducing an original according
to claim 6, wherein the said colloid 'is poly(N-
vinylpyrrolidone). :

9. A method for reproducing an original according
to claim 1, wherein the said hydrophobic polymer par-
ticles soften between 10° and 200°C above room tem-
perature.

10. A method for reproducing an original according
to claim 1, wherein said polymer particles arc sized
from 0.1 p to 50 u. o

11. A method for reproducing an original according
to claim 1, wherein the recording layer contains a wet-
ting agent for the hydrophobic polymer.

* * * * *



