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Thermosensitive stereo recording method.

@ This invention relates to a thermosensitive recording sys-
tem whereby recording is performed by thermal means, more
specifically a thermal recording method which is capable of
transmitting or recording concavo-convex stereo information
by using in combination a thermosensitive stereo recording
material principally composed of thermo-expandable mic-
rospheres and a thermo-recording medium having a thermo-
plastic ink coating layer.
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Thermosensitive Stereo Recording Method

This invention relates to a thermosensitive
stereo recording method, and more particularly it 1
relates to such thermal recording method which is capable
of transﬁitting or recording stereo information with
cancavo-convexities by using in combination a thermo-
sensitive stereo recording material having a coating layer

mainly composed of heat-expandable microspheres and a

thermo-recording medium applied with a thermoplastic ink

coating layer.

DESCRIPTION OF THE PRIOR ART

Thermosensitive recording, which is a recording
method devised to form the images by making use of the
physical or chemical changes of a substance by means of
thermal energy, has prevalled widely in the field of
information sclence. For instance, it has been applied
to output recording in electronic computing machines and
signal receiving and recording by facsimiles, lef alone
application to copying of documents, owing to 1lts varilous
advantageous features such as no noise during reccrding
and adoption of a color forming system which requires no
development and fixing. Particularly, an amazing a&vance-

ment has been seen lately in its adaptation to the printers,
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plotters, facsimiles and such in order to meet the
request of the soclety 1n recent years for tréatment of
a huge volume of information as hard copies at the highest
possible output performance.

A variety of methods have been devised for the
preparation and application of thermosensitive material.
There 1s known, for example, a thermosensitive material
prepared by applying a color pigment or dye or powder of
other l1like material suéh as carbon on a substrate and
further applying thefeon_a white opaque thermofusible
substance. There are also known a color-developing method
by formation of a complex compound'of-an electron donor
and an acceptor and a color recording method in which
a crystal violet lactone and a phenolic acidic material
are dispersed in a binder sucﬁ as polyvinyl alcohol and
the dispersion 1s heated to develop color.

However, any of the heretofore proposed thermo-
sensitive recording means such as mentioned above is
ineffective for recording of concavo-convex stereo in-
formation.

The present invention has for its object to
provide a thermosensifive stereo recording method which
is capable of recording concavo-convex stereo information,
such as braille for the blind, by combined use of a
thermal recording device such as a printer or facsimile
which is capable'of converting electric information into
thermal information and an exposure device.

Other and further objects, features and
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advantages of the lIlnventlon wlll appear more fully from

the following description.

SUMMARY OF THE INVENTION

The sald object of this invention can be
accomplished by a thermosensitive stereo recording method
of this invention according to which a thermosensitive
stereo recording material obtained by forming a coating
layer principally composed of heat-expandable microsﬁheres
on the surface of a support and a thermo-recording medium
formed by coating the surface of a substrate with a thermo-
plastic ink layer are placed one upon the other such
that thelr respective coating layers oppose to each other,
then, if necessary, after press-bonding them integral
to each other by a press roll device such as a calender
or laminator, the thermoplastic ink coating layer 1is
transferred onto the coating layer of sald thermosensitive
stereo recording material by a thermal recording device
and, after removing said thermo-recording medium, the
entire surface of the coating layer of said thermosensi-
tive stereo recording material is exposed by an exposure

means to obtain a concavo-convex lmage.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a schematic enlarged partial sectional
view showing a condition in which a thermosensitive stereo
recording material formed by coating the surface of a

support with a layer principally composed of heat-



10

15

20

25

0034376
T

expandable microspheres and a thermo—récofding medium
formed by coating the surface df a substrate with a
thermoplastic ink layer are placed one upon the other
such that ﬁheir respectivé éoating layers contact each
other. |

Fig. 2 is a schematic view il}ustfating a
condition in which the thermbplastic ink coatihg layer
has been transferred onto the coating layer prinéipally
composed of ﬂeat-expandéble microsphefes according to a
thermal informatioﬁ pattern by é thermal recording head.

Fig. 3 is a schematic view illustrating'a
condition in which the thermo—recofding medium is being
stripped off from the'thermosensitive stereo,recording
material in the conditionrof Fig. 2. |

Fig. 4 1s a schematic view illustrating a
condition in which the imagerportion alonerhas'been

selectively expanded and raiséd,by an exposurerdevicé.

DETAILED DESCRIPTION OF THE INVENTION

The thermosensltive stereofreCOrdiﬁg method
according to this invention is described'hereinbelow
with reference to the accompanying drawings. |

Fig. 1 shows é condition in which a thermo-
sensitive stereo recording material prepared by-providing
on the surface of a support 1 a coéﬁing layef principally
composéé of thermo—expandablé microsphéres and a thermo-

recording medium prepared by forming a thermoplastic ink

coating layer on the surface of a substrate 4 are placed
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in contact with each other such that the respective
coating layers 2 and 3 oppose to each other. Fig. 2
shows a conditlon where while maintaining said thermo-
sensitive stereo recording material and sald thermo;
recording medium in said contacted state, or if necessary,
after they had been further press-bonded integral to
each other by a press roll device such as a calender or
laminator, the thermoplastic ink coating layer 3 has been
transferred to the coating layer 2 principally composed
of heat-expandable microépheres according to a thermal
information pattern by heating said thermoplastic ink coat-
ing layer 3 of the substrate 4 from back side thereof by a
thermal recording head of a thermosensitive recording facsi-
mile or other like device. Fig. 3 shows a condition in
which said thermo-recording medium 1s being separated away
from said thermosensitive stereo recording material,
and Fig. 4 shows a condition where the entire surface of
the coating layer 2 (principally composed of heat-expand-
able microspheres) of said thermosensitive stereo record-
ing material has been subjected to uniform strong light
irradiation by an exposure méans 3 to effect selective
heating and expansion of the image portion 5 by dint of
difference in light absorption.

Both support 1 and substrate L4 are not subject
to any specific restrictions in thelr material excepf
for the requirement that the material used therefor
should have a certain degree of strength, and for example,

papers such as common paper, synthetic paper, laminate
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paper, etc., or resin films such as polyethylene, poly-
styrene or polypropylene films may be favorably used.
As for the substrate, however, a thin-leaf paper such
as condenser paper, glassine paber, tracing paper, etc.,
1s most suited for the purpose of this invention as
such paper has relatively gpod heat conductivity because
of high density and minimized amount of air trapped in
the paper layer. The thermo-expandable coating layer 2
is principally composed of heat—ekpandable microspheres
and a binder for bonding such microspheres to the support
1. Said "heat—expandablé microspheres" are the micro-
spheres expanded upon heating, which are commercially
available by the tradenames of Saran Microsphere (Dow
Chemical), Micropearl (Matsumoto Yushi Seiyaku), etc.
Such heat-expandable microsphere is a hoilow particle
having a diameter of approximatelyVB to 200 microns,
with its capsule wall being formed from a thermoplastic
materiél such as a vinylldene chloride-acrylonitrile
copolymer. This microsphere is substantially spherical
in shape and contains in its hollow portion about 5 to
50% by weight 6f a volatile foaming agent such as n-butane,
isobutane, neopentane, etc. Expanding temperature of
said heat-expandable microspheres is 50 to 200°C, prefer-
ably 100 to 150°cC.

The essential requirements for the binder used
iIn this invention are that it has sufficient flexibility
or strechablility to form coﬂcavo—convexities of a proper

height without affecting the expanding property of the
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microspheres, that it has good adhesion to the support
and that i1t has excellent restoring ability against
compression, and 1f these requirements are met, any type
of binders, whether water-soluble type or organic solvent-
soluble type, may be used in this invention. Examples
of the water-soluble binders usable for the purpose of
this invention include the natural or synthetlc high-
moleqular compounds such as gelatin, polyvinyl alcohols,
polyethylene glycol, hydroxyethyl cellulose, methoxy
cellulose, carboxymethyl cellulose, polyvinyl pyrrolidone,
polyacrylamide, polyacrylic acid, etec., and the aqueous
polymer emulsions such as polyvinyl acetate emulsion,
vinyl acetate-vinyl chloride copolymer emulsion, vinyl
acetate~-ethylene copolymer emulsion, styrene-butadiene
copolymer emulsion, etc.

The organic solvent-soluble type binders usable
in this invention include, for example, polyvinyl butylate,
polyst&rene, polyvinyl chloride, styrene-butadiene co-
polymer, ethylene-vinyl acetate copolymer, vinyl acetate-
vinyl chloride copolymer, polyvinylidene chloride,
vinylidene chloride-acrylonitrile copolymer, ethyl
cellulose, nitrocellulose, polyvinyl acetate, saturated
polyester resin, epoxy resin, silicon resin, alkyd resin,

ete.

The essential ingredients of the composition
of thls invention are those named above. Among them, the
heat-expandable microspheres are used in an amount of

approximately 10 - 300 parts by weight, preferably
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approximately 70 - 200 parts by weight, for every 100
parts by weight of the binder composition. The binder
may contain, beside sald heat-expandable microspheres, a
suitable additive or additives, for example a viscosity
modifier (such as starch, natural gum, ethyl cellulose,

carboxymethyl cellulose, ete.). It is also possible to

blend an inorganic filler such as talc, kaolin, zinc

oxide, titanium oxide, calcium carbonate, silicon dloxide,
etec., for improving whiteness.

The most preferred build-up of the heat-
expandable microspherés is within the range of 5 to 50 g/m2
for the reasons of sensory perceptibility of the concavo-
convex images and wear resistance against rubbing by the
finger, etc.

The thermo-recording medium obtained by pro-
viding a thermoplasticrink coating layer 3 on a substrate
4 is of the known type in which, as for example shown
in Japanese Patent Publication No. 43787/1976 and Japanese
Patent Laid-Open Nos. 115229/1977 and 84735/1978, the
ink coating layer of said recording medium is fused by
thermal energy of a thermosensitive recording facsimile,
printer, etc., and transferred ontora reéordiﬁg paper
placed in opposition to said ink coating layer to thereby
effect recording.

A salient advantage of this invention resides
in the fact that the device 1is capable of high—speed

transmittance and recording of concavo-convex stereo

information by using only a simple exposure means beside
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an ordinary thermosensitive recording facsimile that allows
high-speed transmittance of a large volume of information,
owing to use of a specific recording material consisting
of said thermo-recording medium and a thermosensitive
stereo recording material formed by providing a coating
layer principally composed of heat-expandable microspheres
on the surface of a support, said both recording members
being attached to each other with their respective coating
layers opposing to each other and, if necessary, press-
bonded integral to each other by using a press roll
device such as a calender or laminator.

In order to facilitate better understanding of
the effect of this invention, the device of this invention
is further described hereinbelow by way of the embodiments

thereof.

Example 1
(A) Preparation of thermosensitive stereo recording
material

1 kg of an emulsion containing a vinyl acetate-
acrylic ester copolymer resin (50% by weiéht) was put
into a stainless beaker, and then net 500 g solids of
Micropearl F-30 (10 -~ 30 u encapsulized fine particles
made by encapsullzing isobutane-based low-boiling hydro-
carbon with a vinylidene chloride-acrylonitrile copolymer
resin) mfd. by Matsumoto Yushi Seilyaku KK was added
portionwise as the thermo-expandable microspheres into

sald emulsion under stirring to form a uniform slurry.
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This slurry was then added with 1 g of methyl
cellulose as thickener and stirred well. Therthus:pre—
pared thermosensitive compoéition was appiied on a
fine-quality paper by a wife'bar'and'then dried to obtain
a recording paper. The édating Weightraftef'dryihg was
46 g/me. ' ' '

(B) Formation of light absofption patéerﬁ'

A thermosensitive stereo recording material
prepared according to the adee—éaidrméthod (A) and a-
thermo-recording mediumrpreparéd by coating’a,fine—
quality paper with carbon black:and'a'thermoplastic ink
layer by hot-melt coating were éttabhed to eéch other
suchrthat thelr respective coatedrsurfaces oppOSed to
each other, then the laminaﬁe was heated from the opposite
side of the coated surfacerpf'saia thermo-recofding medium
by a thermal recording head sﬁch as é,thin;film,head:using
a thin-film resistor of tantaium nitride, which is
commercially sold as,a'unitrforrthermosensitivg récording
facsimiles, and saild thermo-recbrding medium'wéS'stripped
off from said thermosensitive éfereo'reéording material
to thereby form a 1ight,ahsorption'patﬁern principally
composed of carbon black and a thermoplasficrwaxrén'a
thermo-expandable layer applied on the sﬁrface of said-

thermosensitive stereo recording material.

(C) Formation of concavo-convex stereo image

The surface of said thermosensitive stereo
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recording material was subjected to uniform and strong
infrared irradiation to selectively heat and expand the
image portion owing to the difference in light absorp-
tion to obtaln a concavo-convex image corresponding to
the light absorption pattern. The height of the concave-
convexities measured by a surface roughness meter (mfd.

by Tokyo Seimitsu) was 0.31 mm.

Example 2

Transmlttance and recording of braille information,

etc., by facsimile

Images such as writings in brallle are drawn

in black on a common paper as the original of information
to be transmltted and the drawing 1s converted into an
electrical scanning signal (facsimile signal) and trans-
mitted by a facsimile transmitter. The signal is received
by a thermosensitive recording type facsimile receiver and
scanned by adding a thermal signal corresponding to the
facsimile signal on the thermo-recording medium side of a

facsimile recording paper composed of sald thermo-recording

medium and thermosensitive stereo recording material, there-

by developing the received image. Then the thermo-record-

ing medium 1s separated from the thermosensitive stereo

recording material to transfer the image onto sald thermo-
sensitive stereo recording material. Then uniform peat
rays are applied to the thermosensitive stereo recording
material to which said image has been transferred, where-

upon the 1lmage portion is heated and expanded to rise up
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owing to the difference in 1ight absorption between
the colored (black) image portion and the ground (white)
and ls thereby recorded as a COncave—chvex braille Writing.

As described above, the préseht,invention has
enabled easy transmission and recording of anéave—convex
stereo information like braille for the blind by the
electrical communication meéns1b& making use of a heat-
expandable thermosensitiverecordingpaper, a thermo-

sensitive recording facsimile and a simﬁle'exposure

means.
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WHAT IS CLAIMED IS:

1. A thermosensitive stereo recording method in
which a thermosensitive stereo recording material pre-
pared by coating the surface of a support with a layer
principally composed of thermo-expandable microspheres
and a thermo~-recording medium prepared by forming a
thermoplastic ink coating layer on the surface of a sub-
strate are attached to each other such that their respec-
tive coating layers oppose to each other, then, if neces-
sary, after press-bonding them integrally to each other
by using a press roll device such as a calender or
laminator, said thermoplastic ink coating layer is
transferred onto the coating layer of said thermosensitive
stereo recording material by a thermal recording device,
and after stripping off said thermo-recording medium,

the entire surface of the coating layer of said thermo-
sensitive stereo recording material 1s exposed by an
exposure means to thereby obtain a concavo-convex image.
2. The thermosensitive stereo recording method
according to Claim 1, wherein the thermo-expandable micro-
spheres are the hollow particles encapsulized with a
thermoplastic material, said particles containing therein
a volatile low-boiling point substance.

3. The thermosensitive stereo recording method
accbrding to Claim 2, wherein the thermoplastic material
i1s a vinylidene chloride—acrylonitrile copolymer.

b, The thermosensitive stereo recording method

according to Claim 2, wherein the volatile low-boilling
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point substance is n-butane, isobutane, neopentahe or
petroleum ether.
5. The thermosensitive stereo recording method
according to Claim 1, wherein the thermoplastic ink
coating layer is a layer formed from a color pigment or
color dye and a thermoplasﬁic binder or the like, and
the thermo-expandable microspheres are heated and ex-
panded as sald color pigment or dye absorbs light to
generate heat under strong light irradiation.
6. The thermosensitive stereo recording method
according to Claim 1, wherein the thermosensitive recording

device is a thermal recording facsimile.
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