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Description

The present invention relates to a thermosensitive
recording material adapted to develop colors by applica-
tion of heat thereto, thereby forming a desired image.

Thermosensitive recording materials are advanta-
geous and preferred over other types of recording mate-
rials for several reasons, including: practicality of use,
ease of handling, and a relatively low cost of thermo-
sensitive recording apparatus to be used therewith.
Accordingly, thermosensitive recording materials have
been widely used as output means for computers, fac-
simile machines, recorders and the like. A typical ther-
mosensitive recording apparatus employs a thermal
head, a laser beam or other means for applying heat to
a thermosensitive coloring layer of the thermosensitive
recording material. The application of heat to the ther-
mosensitive recording material thereby records or forms
an image on the recording material.

The typical thermosensitive recording material con-
tains a color developing component and an acid compo-
nent. The color developing component and acid
component react with each other by application of heat
thereto, thereby forming an image. The product of the
reaction, however, may be dissolved by ultraviolet rays,
or may be oxidized, for example, due to its exposure to
the air. As a result, the image may disappear over time.
Another problem with such thermosensitive recording
materials is that the thermosensitive coloring layer itself
may turn yellow due to chronological changes of the
acid component.

To avoid the disappearance of the image and the
yellowing of the thermosensitive coloring layer, it is pro-
posed to prepare a protective layer and apply it on the
thermosensitive coloring layer. The protective layer
includes an ultraviolet-ray absorbing agent and an ultra-
violet-ray reflecting agent. According to this method,
ultraviolet rays received from the outside are absorbed
or reflected before they reach the thermosensitive color-
ing layer. That is, the ultraviolet rays are absorbed or
reflected as they pass through the inside of the protec-
tive layer. Accordingly, the thermosensitive recording
material including the protective layer exhibits signifi-
cantly improved resistance to light.

With the protective layer thus provided, the thermo-
sensitive coloring layer can also be shielded from the
air, and is therefore free from oxidation.

The protective layer, however, must be formed
using a water-soluble resin as a binder, and an aqueous
coating liquid containing the ultraviolet-ray absorbing
agent and ultraviolet-ray reflecting agent. This is neces-
sary because the thermosensitive coloring layer of the
recording material may develop color(s) upon contact
with an organic solvent.

The aqueous protective layer contains a slight
amount of alkali metal ions. Further, high energy is
applied to the thermal head so as to make up for reduc-
tion of the sensitivity of the thermosensitive coloring
layer due to provision of the protective layer on the
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coloring layer. The alkali metal ions contained in the
protective layer and the high energy applied to the ther-
mal head provide a synergetic effect that causes the
thermal head or heating element to electrolyze at its
conductive portion. This occurs even though only a
slight amount of the alkali metal ions are contained in
the protective layer. This effect undesirably increases a
possibility of breakdown or corrosion of the thermal
head.

Additionally, the ultraviolet-ray reflecting agent con-
tained in the protective layer is generally formed of a
metal oxide in the form of ultrafine grains. Thus, a
recording surface of the thermal head is likely to be
worn off or broken due to its contact with the extremely
hard ultra-fine grains of the metal oxide.

It is therefore an object of the present invention to
provide a thermosensitive recording material that has
excellent light resistance, and is less likely to suffer from
oxidation due to its exposure to the air. It is also an
object of the present invention to provide a thermosen-
sitive recording material that retards breakdown or cor-
rosion of a thermal head due to the high energy applied
thereto. Furthermore, the present invention provides
processes for forming and using such thermosensitive
recording materials.

The above objects may be attained according to
embodiments of the present invention. According to a
first embodiment of the present invention, a thermosen-
sitive recording material comprises: a support member;
a thermosensitive coloring layer formed on a first sur-
face of the support member, for developing color upon
application of heat thereto; a first protective layer
formed on the thermosensitive coloring layer and com-
prising at least one of an ultraviolet-ray absorbing agent
and an ultraviolet-ray reflecting agent; and a second
protective layer formed on the first protective layer and
comprising a water-insoluble resin.

According to a second embodiment of the present
invention, a thermosensitive recording material com-
prises: a support member; a thermosensitive coloring
layer formed on the support member, for developing
color upon application of heat thereto; a first protective
layer formed on the thermosensitive coloring layer and
comprising an ultraviolet-ray reflecting agent; and a sec-
ond protective layer formed on said first protective layer
and comprising a water-insoluble resin, wherein at least
one of the first protective layer and the second protec-
tive layer contains an ultraviolet-ray absorbing agent.

In the thermosensitive recording material con-
structed according to embodiments of the present
invention, the thermosensitive coloring layer is covered
with the first protective layer, and is thus prevented from
being oxidized due to its exposure to the air. Further,
ultraviolet rays received by the thermosensitive record-
ing material are absorbed or reflected by the ultraviolet-
ray absorbing agent and/or ultraviolet-ray reflecting
agent contained in the first protective layer. Accordingly,
the light resistance of the thermosensitive coloring layer
is significantly enhanced.
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In an embodiment wherein the second protective
layer formed of a water-insoluble resin is provided on
the first protective layer, the second protective layer may
be formed so as to contain no alkali metal ions or metal
oxides. When this second protective layer is brought
into contact with a thermal head, such as during a print-
ing operation, the thermal head is rendered free from
breakdown or corrosion that is otherwise caused by
such alkali metal ions and metal oxides. Thus, the dura-
bility of the thermal head may be significantly improved.

The above-indicated water-insoluble resin in
embodiments of the present invention preferably com-
prises silicone resin, preferably alone or in combination
with another resin. In this case, the thermosensitive
recording material is prevented from sticking to the ther-
mal head during a printing operation.

The present thermosensitive recording material
may further include an adhesive layer formed on a sec-
ond surface of the support member remote from the
thermosensitive coloring layer. As a covering of an
adhesive face of the adhesive layer may be applied a
release paper such that the release paper is removable
from the adhesive layer. After a desired image is printed
on this thermosensitive recording material, the record-
ing material can be attached to a desired position of an
object by separating the release paper from the adhe-
sive layer and applying the recording material to the
object.

The invention will be described in greater detail with
reference to certain preferred embodiments thereof and
the accompanying drawings, wherein:

Fig. 1 is a cross-sectional view showing a thermo-
sensitive recording material constructed according
to the present invention;

Fig. 2 is a cross-sectional view showing a printing
tape including the thermosensitive recording mate-
rial of Fig. 1; and

Fig. 3 is a plan view showing the structure of a print-
ing mechanism of a tape printer used with the print-
ing tape of Fig. 2.

There will be described in detail one preferred
embodiment of the present invention, referring to the
drawings.

Fig. 1 is a cross-sectional view of a color thermo-
sensitive recording material 10 constructed according to
the present invention. The color thermosensitive record-
ing material 10 includes a support member 11, a ther-
mosensitive coloring layer 12, a first protective layer 13,
and a second protective layer 14.

The support member 11 may be any suitable sub-
strate material, and in embodiments may be selected
from papers, such as high quality paper, coat paper,
glassine paper and the like; plastic films, including those
formed of polyester, polystyrene, polyvinyl chloride and
its copolymers, polymethacrylate and its copolymers,
polyethylene, polypropylene and the like; synthetic
paper; and the like.
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The thermosensitive coloring layer 12 includes a
leuco dye, a color developer that undergoes thermal
reaction with the leuco dye upon application of heat
thereto for developing color of the leuco dye, and a
coloring accelerator for accelerating the coloring reac-
tion between the leuco dye and the color developer. The
coloring layer 12 further includes a binder for binding
the leuco dye and the color developer. In embodiments,
the thermosensitive recording layer 12 may further
include assistants or additives.

The leuco dye used in the thermosensitive coloring
layer 12 of the present invention may be selected from
any of the suitable leuco dyes, including but not limited
to:

(a) triphenylmethane-type dyes including, but not
limited to:
3,3-bis(P-dimethylaminophenyl)-phthalide,
3,3-bis(P-dimethylaminophenyl)-6-dimethyl-
aminophthalide (or crystal violet lactone),

3,3-bis(P-dimethylaminophenyl)-6-chloroph-
thalide,

3,3-bis(P-dibutylaminophenyl)phthalide (or
malachite green lactone),

and the like;

(b) fluoran-type dyes including, but not limited to:
3-dimethylamino-6-methoxyfluoran,
3-dimethylamino-6-methyl-7-chlorofluoran,
3-dimethylamino-5-methyl-7-diben-

zylaminofluoran,
3-dimethylamino-7-chlorofluoran,
3-dimethylamino-7-methoxyfluoran,
3-dimethylamino-7-methylaminofluoran,
3-diethylamino-7-dibenzylaminofluoran,
3-diethylamino-7-(N-methylanilino)fluoran,
3-diethylamino-7-orthochloroanilinofluoran,
3-diethylamino-7,8-benzofluoran,
3-diethylamino-6-methyl-7-chlorofluoran,
3-diethylamino-6-methyl-7-anilinofluoran,
3-diethylamino-6-methyl-7-P-buty-

lanilinofluoran,
3-diethylamino-5-methyl-7-diben-
zylaminofluoran,
3-morpholino-5,6-benzofluoran,
3-ethyl-6-methyl-7-anilinofluoran,
2-anilino-6-diethylaminofluoran,
3-(N-methyl-N-cyclohexylamino)-6-methyl-
7-anilinofluoran,
and the like;

(c) phenothiazine-type dyes including, but not lim-

ited to:
benzoyl leuco methylene blue,
2,2-dimethyl leuco methylene blue,
P-anisoyl leuco methylene blue,
N-pivalyl leuco methylene blue,
and the like;

(d) rhodamine-lactam-type dyes including, but not

limited to:

N-phenylrhodamine § lactam,
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acid rhodamine B sulfone,

and the like;
(e) spiropyran-type dyes including, but not limited
to:

benzo-B-naphthospiropyran,

1,3,3-trimethyl-6"-chloro-8'-methoxyin-
dolinobenzospiropyran,

and the like;

mixtures thereof; and the like.

The color developer may be selected from any of
the various suitable developer compounds. Preferably,
in embodiments, the developer is a phenolic compound
that can be liquified or vaporized at a temperature equal
to or higher than room temperature such that it reacts
with the leuco dye as indicated above so as to develop
the color of the leuco dye. By "room temperature” is
meant temperatures ranging from about 15° to 35°C.
Examples of preferred phenolic compounds used for the
color developer include, but are not limited to:

4,4'-isopropylidenediphenol (bisphenol A),
4 4'-isopropylidenebis(2-chlorophenol),
4,4'-isopropylidenebis(2-methylphenol),
4,4'-isopropylidenebis(2-tert-butylphenol),
4 4'-sec-butylidenephenol,
4,4'-cyclohexylidenephenol,
4-tert-butylphenol,

4-tert-octylphenol,

4-tert-octylcatechol,

4-phenylphenol (P-phenylphenol),
4-hydroxydiphenoxide,
2,2'-dihydroxydiphenol,

a-naphthol,

B-naphthol,

methyl-4-hydroxybenzoate,
benzyl-4-hydroxybenzoate,
ethyl-4-hydroxybenzoate,
propyl-4-hydroxybenzoate,
4-hydroxy-acetophenol,

novolak-type phenol resin,

halogenated novolak-type phenol resin,
other phenol polymers,

mixtures thereof, and the like.

The coloring accelerator used in the present inven-
tion may include any of the various suitable coloring
accelerators. In embodiments, the coloring accelerator
is preferably selected from: stearic acid amide, stearic
acid methylenebisamide, oleic acid amide, palmitic acid
amide, amide of oleic acid derived from sperm oil,
amide of fatty acid derived from coconut oil, mixtures
thereof, and the like.

The binder used in forming the thermosensitive
recording layer may be selected from any suitable
binder material such that the other components of the
recording layer may be properly applied. For example,
in embodiments of the present invention, the binder may
be selected from compounds including, but not limited
to, polyvinyl alcohol, starch or its modified forms and
derivatives, methylcellulose, hydroxyethyl cellulose, car-
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boxymethyl cellulose, gum arabic, gelatin, casein, poly-
vinylpyrrolidone, polyacrylamide, polyacrylic salts,
styrene/maleic  anhydride  copolymer, isobuty-
lene/maleic anhydride copolymer, styrene/butadiene
copolymer, polyester, polyvinyl acetate, polyacrylic
ester, polyurethane, mixtures thereof, and the like.

The thermosensitive coloring layer 12 may option-
ally further contain various additives and/or assistants.
For example, in embodiments, the thermosensitive
coloring layer 12 may further contain such additional
components as waxes, higher fatty acid metal salts,
higher fatty acid amides, dispersants, lubricants,
defoaming agents, and assistants such as fine powder.

The first protective layer 13 of the thermosensitive
recording material includes at least one of an ultraviolet-
ray absorbing agent and an ultraviolet-ray reflecting
agent, preferably dispersed in a binder. In the present
invention, the ultraviolet-ray absorbing agent may be
selected from any of the various suitable agents includ-
ing, but not limited to:

(a) benzophenone and its derivatives including, but
not limited to:
2-hydroxy-4-octoxybenzophenone,
2-hydroxy-4-octadecyloxybenzophenone,
and the like;
(b) benzotriazole and its derivatives including, but
not limited to:
2-(2'-hydroxy-5,-methylphenyl)benzotria-
zole,
2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-
chlorobenzotriazole,
and the like;

mixtures thereof; and the like.

The ultraviolet-ray reflecting agent may similarly be
selected from any of the various suitable materials. For
example, in embodiments of the present invention, the
ultraviolet-ray reflecting agent is preferably selected
from ultra-fine grains of titanium oxide or zirconium
oxide, but other materials may be readily used. The
grain size of the ultra-fine grains is preferably in the
range of 0.02 to 0.05um, although smaller or larger
sized grains may be used according to specific applica-
tions. By "grain size" is meant the average particle size
or average diameter of the grain particles.

In embodiments of the present invention, it is pre-
ferred that the ultraviolet-ray reflecting agent is incorpo-
rated into the first protective layer rather than the
second layer. This is preferred because ultra-fine grains
that may be included in the ultraviolet-ray reflecting
agent can be very hard, and can cause abrasion of the
thermal head, causing it to be worn or broken.

However, in other embodiments of the present
invention, it is preferred that the first protective layer
includes the ultraviolet-ray absorbing agent and that the
second protective layer includes the uliraviolet-ray
reflecting agent.

The first protective layer 13 is preferably formed
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from an aqueous coating liquid so as to avoid undesired
coloring of the thermosensitive coloring layer 12. The
binder used for the first protective layer 13 may, for
example, be selected from the binders specified above
for the thermosensitive coloring layer 12. That is, the
binder for the first protective layer 13 may include such
compounds as polyvinyl alcohol, starch or its modified
forms and derivatives, methylcellulose, hydroxyethyl
cellulose, carboxymethyl cellulose, gum arabic, gelatin,
casein, polyvinylpyrrolidone, polyacrylamide, poly-
acrylic salts, styrene/maleic anhydride copolymer, iso-
butylene/maleic anhydride copolymer, styrene/butad-
iene copolymer, polyester, polyvinyl acetate, polyacrylic
ester, polyurethane, mixtures thereof, and the like.

The second protective layer 14 is formed on the first
protective layer 13. In embodiments, the second protec-
tive layer 14 is coated on the first protective layer 13
such that a resin that provides the second protective
layer 14 is dissolved in an organic solvent. To prevent
metallic ions from being introduced into the second pro-
tective layer 14, it is preferred that an organic solvent is
used instead of water to prepare a coating liquid that
gives the second protective layer 14. The second pro-
tective layer 14 can be formed with the coating liquid
containing the organic solvent, since the thermosensi-
tive coloring layer 12 is protected by the first protective
layer 13. Otherwise, the addition of the organic solvent
could induce reaction between the leuco dye and color
developer of the thermosensitive coloring layer 12 for
color development, as described above. It is also possi-
ble, in embodiments of the present invention, to incorpo-
rate into the coating liquid additional components. For
example, in embodiments, the coating liquid for the sec-
ond protective layer 14 may contain up to 10% or more
of an effective component, such as an ultraviolet-ray
curing resin.

The organic solvent-soluble resin used for the sec-
ond protective layer 14 may include any of the various
suitable resins, and may include a single resin or a mix-
ture of two or more resins. For example, in embodi-
ments, the resin may include, but is not limited to,
polyester resin, alkyd resin, amino resin, epoxy resin,
polyurethane resin, acrylic resin, silicone resin, fluorine-
containing resin (fluororesin), mixtures thereof, and the
like.

There will now be described one specific example
of a thermosensitive recording material according to the
present invention. In the Examples, "parts” refers to
parts by weight unless otherwise indicated.

Example 1:

1. Support member:

A 50um-thickness polyester film was used as the
support member 11. The opposite surfaces of this poly-
ester film were treated so as to easily adhere to adja-
cent layers.
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2. Preparation of thermosensitive coating material:

To prepare a thermosensitive coating material, Lig-
uid A and Liquid B having the following compositions
were prepared.

Liguid A
leuco dye - 5 parts:
3-diethylamino-6-methyl-7-anilinofluoran;
binder - 45 parts:
15% aqueous solution of polyvinyl alcohol;
water - 50 parts.
Liguid B
color developer - 10 parts:
bisphenol A;
coloring accelerator - 5 parts:
stearic acid amide;
binder - 35 parts:
15% aqueous solution of polyvinyl alcohol;
water - 50 parts.

After Liquid A and Liquid B having the above com-
positions were prepared, the liquids were dispersed in
respective ball mills for 48 hours. Liquids A and B were
then blended together and sufficiently stirred to provide
a thermosensitive coating material.

3. Coating of thermosensitive coating material:

The thermosensitive coating material prepared as
described above in step 2 was applied by gravure roll
coating to a surface of the support member 11, such
that the amount of the coating when dried was 5g/m?.
Thereafter, the coating material was dried to form the
thermosensitive coloring layer 12.

4. Preparation of coating material for first protective
layer:

A coating material having the following composition
was initially prepared to form the first protective layer
13:

binder - 45 parts:

15% aqueous solution of polyvinyl alcohol;

ultraviolet-ray absorbing agent - 2 parts:

2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-chlo-
robenzotriazole;

ultraviolet-ray reflecting agent - 3 parts:

ultra-fine grains of titanium oxide (grain size 0.02
~ 0.05um);

water - 50 parts.

5. Coating of coating material for first protective layer:

The coating material prepared for the first protec-
tive layer 13 was applied by gravure roll coating to the
thermosensitive coloring layer 12 formed as described
above in step 3, such that the amount of the coating
when dried was 1g/m?. Thereafter, the coating material
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was dried to form the first protective layer 13.

6. Preparation of coating material for second protective
layer:

A coating material having the following composition
was initially prepared to form the second protective
layer 14:
binder - 90 parts:

acrylic modified urethane silicone resin UA-40
(manufactured by Sanyo Chemical Industries Co., Ltd.);
toluene - 10 parts.

7. Coating of coating material for second protective
layer:

The coating material thus prepared for the second
protective layer 14 was applied by gravure roll coating to
the first protective layer 13 formed as described above
in step 5, such that the amount of the coating when
dried was 1g/m?. Thereafter, the coating material was
dried to form the second protective layer 14.

8. Printing:

The thermosensitive recording material 10
obtained in the manner as described above was used
with a commercially available thermal transfer appara-
tus (modified facsimile machine available from Brother
Industries, Lid.) for printing an image thereon. The
resulting image had a sufficiently high density. Further,
the recording material 10 did not stick to or otherwise
affect the thermal transfer apparatus during the printing
operation. The thermal head of the thermal transfer
apparatus was not adversely influenced after conduct-
ing a continuous printing operation (the total printing
length: 100 Km) on the recording material 10.

9. Light resistance:

A light resistance test was conducted using an
ultraviolet-ray carbon arc orange-color light resistance
tester according to JIS B 7751. In the test, the tempera-
ture of a black panel was controlled to be around 30°C,
so that changes of color in the printed image on the
thermosensitive recording material excluded those
caused by heat. In this condition, the light resistance
test was carried out with 20 h of light irradiation.

The reflecting density of a colored portion of the
image was at least 1.6 before the light resistance test,
and at least 1.6 after the test. Thus, the density of the
colored portion was not reduced. On the other hand, the
reflecting density of an uncolored portion of the image
was at least 0.08 before the test, and at least 0.08 after
the test. Thus, the density of the uncolored or back-
ground portion of the image was also not increased.
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Comparative Example 1:

A thermosensitive recording material was formed
using the same materials and methods as those of the
above Example 1, except that the ultraviolet-ray absorb-
ing agent and ultraviolet-ray reflecting agent were not
added to the material for the protective layer.

1. Printing:

The thermosensitive recording material thus
obtained was used with a commercially available ther-
mal transfer apparatus (modified facsimile machine
available from Brother Industries, Lid.) for printing an
image thereon. The thermal transfer apparatus was the
same as used in Example 1 above. The resulting image
had a sufficiently high density. Further, the recording
material did not stick to or otherwise affect the thermal
transfer apparatus during the printing operation. The
thermal head of the thermal transfer apparatus was not
adversely influenced after conducting a continuous
printing operation (the total printing length: 100 Km) on
the recording material.

2. Light resistance:

A light resistance test was conducted similar to
Example 1 described above, using an ultraviolet-ray
carbon arc orange-color light resistance tester accord-
ing to JIS B 7751. In the test, the temperature of a black
panel was controlled to around 30°C, so that changes of
color in the printed image on the thermosensitive
recording material excluded those caused by heat. In
this condition, the light resistance test was carried out
with 20 h of light irradiation.

The reflecting density of a colored portion of the
image was at least 1.6 before the light resistance test,
and at least 1.0 after the test. Thus, the density of the
colored portion was considerably reduced. On the other
hand, the reflecting density of an uncolored portion of
the image was at least 0.08 before the test, and at least
0.6 after the test. Thus, the density of the uncolored or
background portion of the image was considerably
increased.

Comparative Example 2:

A thermosensitive recording material was formed
using the same materials and methods as those of the
above Example 1, except that the second protective
layer was not provided.

1. Printing:

The thermosensitive recording material thus
obtained was used with a commercially available ther-
mal transfer apparatus (modified facsimile machine
available from Brother Industries, Lid.) for printing an
image thereon. The thermal transfer apparatus was the
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same as used in Example 1 above. The resulting image
had a sufficiently high density. Further, the recording
material did not stick to or otherwise affect the thermal
transfer apparatus during the printing operation. After a
continuous printing operation (the total printing length:
100 Km) was conducted on the recording material, how-
ever, part of the dot wires of the thermal head suffered
from corrosion, and were disconnected.

2. Light resistance:

A light resistance test was conducted similar to
Example 1 described above, using an ultraviolet-ray
carbon arc orange-color light resistance tester accord-
ing to JIS B 7751. In the test, the temperature of a black
panel was controlled to around 30°C, so that changes of
color in the printed image on the thermosensitive
recording material excluded those caused by heat. In
this condition, the light resistance test was carried out
with 20 h of light irradiation.

The reflecting density of a colored portion of the
image was at least 1.6 before the light resistance test,
and at least 1.5 after the test. Thus, the density of the
colored portion hardly changed. On the other hand, the
reflecting density of an uncolored portion of the image
was at least 0.08 before the test, and at least 0.1 after
the test. Thus, the density of the uncolored or back-
ground portion of the image also hardly changed.

Referring next to Figs. 2 and 3, there will be illus-
trated an example of the thermosensitive recording
material 10 of an embodiment of the present invention,
when used with a printer as described later.

The thermosensitive recording material 10 accord-
ing to the illustrated embodiment is formed with a large
length. As shown in Fig. 2, an adhesive layer 15 is
formed on the surface of the support member 11 remote
from the thermosensitive coloring layer 12, and a
release paper or separate paper 16 is attached to an
adhesive face of the adhesive layer 15. In this manner,
a printing tape T is formed.

A tape printer as shown in Fig. 3 includes a printing
mechanism adapted to apply heat to the thermosensi-
tive coloring layer 12 of the printing tape T, so that a
desired image is formed on the tape T.

This printing tape T is wound around a tape spool
21 of a tape unit U of the tape printer, as shown in Fig.
3, such that the release paper 16 of the tape T faces
outwardly of the spool 21. Thus, the thermosensitive
coloring layer 12, which does not suffer from changes in
color, faces inwardly of the spool. Tape detecting mem-
ber 22 is attached at one of its ends to the tape spool
21, such that the detecting member 22 is pivotable
about the tape spool 21. The other end of tape detecting
member 22 is formed with a tape-width defining portion
23 for defining the width of the printing tape T wound
around the tape spool 21. On the lower surface of the
tape-width defining portion 23, there is mounted a
shielding member 24 for shielding selected one(s) of
photo sensors S of a tape-width detector 25.
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The tape unit U is rotatably stored in a tape unit
storing portion 26. In the depicted embodiment in Fig. 3,
the tape unit U is stored in a left, rear part of a tape cas-
sette 20 of the tape printer. The tape cassette 20 also
incorporates four tape guides 30, 31, 32, 33 mounted on
the bottom wall of the tape cassette 20, for guiding the
printing tape T that is wound around the tape spool 21
of the tape unit U stored in the tape unit storing portion
26. The tape guides 30, 31, 32, 33 guide the printing
tape T until the tape T reaches a thermal head guiding
member 27. In this arrangement, the printing tape T,
which is pulled away from the tape spool 21 of the tape
unit U, is smoothly fed to a thermal head 35 of the
printer, via the tape guides 30, 31, 32, 33.

On the bottom wall of a cassette storing portion of
the tape printer that stores the tape cassette 20, there is
mounted a tape feed roller shaft 36 adapted to be
rotated or driven by a tape feed motor. Between the
thermal head guiding member 27 and the left side wall
of the tape cassette 20, there is provided a tape feed
roller 37 that is engageable with the tape feed roller
shaft 36.

The tape cassette 20 is provided with a tape eject-
ing portion 38 located in the vicinity of the tape feed
roller 37. This tape ejecting portion 38 takes the form of
a clearance or gap formed between a front end portion
of the left side wall of the tape cassette 20, and a guide
piece extending from the left side wall of the tape cas-
sette 20.

The tape printer further includes a platen roller 39
and a tape feed auxiliary roller 40 in the vicinity of the
tape ejecting portion 38. The platen roller 39 is rotatably
installed on the tape printer, such that the roller 39 faces
the thermal head 35, and the tape feed auxiliary roller
40 faces the tape feed roller 37.

To effect a printing operation, the platen roller 39 is
brought into abutment on the thermal head 35, and the
tape feed auxiliary roller 40 is brought into abutment on
the tape feed roller 37. In this state, the tape feed roller
37 cooperates with the tape feed auxiliary roller 40 to
feed the printing tape T pulled away from the tape spool
21 of the tape unit U stored in the tape unit storing por-
tion 26 of the tape cassette 20, such that the tape T is
smoothly guided by the tape guides 30, 31, 32, 33. At
the same time, the thermal head 35 cooperates with the
platen roller 39 abutting on a recessed part of the ther-
mal head guiding member 27, to print characters or
other images on the thermosensitive coloring layer of
the printing tape T. The printing tape T having the char-
acters printed thereon is then ejected out of the tape
printer, through the tape ejecting portion 38, due to
cooperative rotary movement of the tape feed roller 37
and the tape feed auxiliary roller 40.

The printing tape T on which the image (e.g., char-
acters and the like) has been printed by the tape printer
is cut into a desired length, and the released paper 16 is
peeled off, so that the tape T can be attached to a
desired place or object. Even when light impinges on
the place where the printing tape T is attached, ultravio-
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let rays are absorbed or reflected by the first protecting
layer 13 with which the thermosensitive coloring layer
12 is covered. As a result, the color developed at the
coloring layer 12 does not fade away, assuring excellent
printing quality.

Further, the printing tape T does not cause break-
down or corrosion of the thermal head, since the sec-
ond protective layer 14 of the tape T is formed of a
water-insoluble resin. If silicone resin or the like is used
as the water-insoluble resin for the second protective
layer 14, the printing tape T does not stick to the thermal
head of the tape printer during the printing operation,
assuring excellent printing quality.

Claims
1. A thermosensitive recording material comprising:

a support member;

a thermosensitive coloring layer formed on one
surface of said support member;

a first protective layer formed on said thermo-
sensitive coloring layer which comprises at
least one of an ultraviolet absorbing agent and
an ultraviolet reflecting agent; and

a second protective layer formed on said first
protective layer which comprises a water-insol-
uble resin and optionally includes an ultraviolet
absorbing agent.

2. A material according to claim 1, wherein at least
one of said first protective layer and said second
protective layer comprises an ultraviolet absorbing
agent.

3. A material according to claim 1 or 2, wherein said
support member is selected from paper, plastics
films and synthetic paper.

4. A material according to any one of the preceding
claims, wherein said thermosensitive coloring layer
comprises a leuco dye selected from triphenylmeth-
ane dyes, fluoran dyes, phenothiazine dyes, rhod-
amine-lactam dyes, and spiropyran dyes; and a
color developer which is a phenolic compound that
can be liquified or vaporized at a temperature equal
to or higher than room temperature such that it
reacts with the leuco dye to develop a color of the
leuco dye.

5. A material according to any one of the preceding
claims, wherein said thermosensitive coloring layer
further comprises a color accelerator for accelerat-
ing the coloring reaction between the leuco dye and
the color developer which is selected from stearic
acid amide, stearic acid methylenebisamide, oleic
acid amide, palmitic acid amide, an amide of oleic
acid derived from sperm oil, and an amide of a fatty
acid derived from coconut oil.
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6.

10.

11.

12

13.

A material according to any one of the preceding
claims, wherein said thermosensitive coloring layer
further comprises a binder selected from polyvinyl
alcohol, starch and its modified forms and deriva-
tives, methylcellulose, hydroxyethyl cellulose, car-
boxymethyl cellulose, gum arabic, gelatin, casein,
polyvinylpyrrolidone, polyacrylamide, polyacrylic
salts, styrene/maleic anhydride copolymer, isobuty-
lene/maleic anhydride copolymer, styrene/butadi-
ene copolymer, polyester, polyvinyl acetate,
polyacrylic ester, and polyurethane.

A material according to any one of the preceding
claims, wherein said thermosensitive coloring layer
further comprises at least one additive selected
from waxes, higher fatty acid metal salts, higher
fatty acid amides, dispersants, lubricants, and
defoaming agents.

A material according to any one of the preceding
claims, wherein said ultraviolet absorbing agent is
selected from benzophenone, derivatives of benzo-
phenone, benzotriazole, and derivatives of benzot-
riazole.

A material according to any one of the preceding
claims, wherein said ultraviolet reflecting agent has
a grain size of from 0.02 to 0.05um and is titanium
oxide or zirconium oxide.

A material according to any one of the preceding
claims, wherein said first protective layer further
comprises a binder.

A material according to any one of the preceding
claims, wherein said water-insoluble resin com-
prises an organic solvent solubilizing resin selected
from polyester resin, alkyd resin, amino resin,
epoxy resin, polyurethane resin, acrylic resin, sili-
cone resin and fluorine-containing resin.

A material according to any one of the preceding
claims, further comprising an adhesive layer
formed on the surface of said support member that
is opposite to the surface on which the thermosen-
sitive coloring layer is formed, and a release paper
removably adhered to an adhesive face of said
adhesive layer.

A process for preparing a thermosensitive record-
ing material, comprising:

providing a support member;

forming a thermosensitive coloring layer on a
first surface of said support member;

forming on said thermosensitive coloring layer
a first protective layer comprising at least one
of an ultraviolet absorbing agent and an ultravi-
olet reflecting agent; and



14.

15.
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forming on said first protective layer a second
protective layer comprising a water-insoluble
resin.

A process according to claim 13, wherein each of
said thermosensitive coloring layer and said first
protective layer is dried before a successive layer is
formed thereon.

A process according to claim 13 or 14, wherein said
first protective layer is formed as an aqueous solu-
tion and said second protective layer is formed as
an organic solvent-based solution.
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