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[57] ABSTRACT

Disclosed is a thermo-sensitive transfer ink nbbon to be
used for producing a dry type transfer material, which
is constituted by: a ribbon substrate material; an ink
layer formed on a surface of the substrate material and
containing a coloring agent, a binder agent, a pressure-
sensitive adhesive in the form of dispersion of fine parti-
cles; and a transfer property control layer formed on the
ink layver and containing a thermo-sensitive adhesive
and a tackiness agent. Further disclosed is a method of
producing the thermo-sensitive transfer ik nbbon
which comprises the steps of: dissolving/dispersing a
coloring agent, a binder agent, and a pressure-sensitive
adhesive in a predetermined solvent; applying the sol-
vent onto a surface of a ribbon substrate matenal so as
to form an ink layer on the surface; and coating the ink
layer with a mixture in which a thermo-sensitive adhe-
sive and a tackiness agent are mixed with each other in
the form of a predetermined solution or dispersion lig-
uid.

33 Claims, 1 Drawing Sheet
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THERMO-SENSITIVE TRANSFER INK RIBBON
TO BE USED FOR PRODUCING DRY TYPE
TRANSFER MATERIAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Freld of the Invention

The present invention relates to a thermo-sensitive
transfer ink ribbon to be used in producing a dry type
transfer material for thermally transferring an ink image
from the surface thereof onto a target transferring mate-
rial by using a printer, a typewriter, a word processor,
or the like, of the thermo-sensitive transfer system. The
present invention further relates to a method of produc-
ing such a thermo-sensitive transfer ink ribbon.

2. Description of the Prior Art

Recently, printing apparatus such as a printer, a type-
writer, a word processor, etc., of the thermo-sensitive
transfer system has been developed, and used widely
from in a field of small-scaled personal use to in a field
of large-scaled business use. Printing according to this
thermo-sensitive transfer system is performed in such a
manner that a thermo-sensitive transfer ink ribbon is
made to come mto close contact with predetermined
printing paper by a thermal head and selected ones of a
large number of heating resistor elements of the thermal
head are energized so as to fuse heat-fusible ink portions
contacting with the selected heating resistor elements
through a support of the thermo-sensitive transfer ink
ribbon so that an ink image is thereby transferred onto
the printing paper.

Such a conventional thermo-sensitive transfer ink
ribbon of the type as described above, however, has
been formed of a predetermined support coated with
only heat-fusible ink composed of a coloring agent and
a binder agent which contains wax as a principal com-
ponent. Further, the thermo-sensitive transfer ink rib-
bon of the type as described above has been utilized
only when ordinary paper is used as a target material for
transfer.

Recently, as the thermally-sensitive transfer system
has been popularized, an improvement in property of
transfer to rough paper (paper having low smoothness)
has been required, and various patent applications re-
lated to the foregoing requirement have been filed.
Further, there have been proposed various techniques,
for example, related to a multi-time ribbon with which
transfer and printing can be repeatedly performed by
using one and the same ink ribbon, a correctable ribbon
with which errors in printing can be erased and cor-
rected, and so on. |

As far as the inventors of this application know, how-
ever, any report has not been given as to a thermo-sensi-
tive ink ribbon for making it possible to perform transfer
and printing onto a surface having poor wettability and
having good mold-releasing and peeling properties.
Moreover, since the thermo-sensitive transfer system
has not been used at all as means for producing a dry
type transfer material for use for instant lettering, there
has been proposed no thermo-sensitive transfer ink rib-
bon to be used for producing a dry type transfer mate-
rial for use for instant lettering. Accordingly, it is a
matter of course that there has been proposed no
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method of producing such a thermo-sensitive transfer
ink rbbon to be used for producing a dry type transfer
material for use for instant lettering.

In order to perform thermo-sensitive transfer of an
image on a printing surface having poor wettability and
having a good mold releasing property, the printing
surface is required to be separated from an ink ribbon
before ink has been dried. To this end, it is necessary
that thermal efficiency of a thermo-sensitive transfer
apparatus is improved or an energy applied thereto is
increased, or, alternatively, that ink is lowered in its
melting point, fusion viscosity, and cohesion strength. It
1S not easy to increase the thermal efficiency of a ther-
mo-sensitive transfer apparatus and there is a limit in
increasing the thermal efficiency. Further, there is also
a limit in increasing the energy for the thermo-sensitive
transfer apparatus. On the contrary, in the existing cir-
cumstances, it is desired to reduce the energy, in view of
the life of a head and a load to the apparatus. Regarding
the ink, on the other hand, in the case of using ink hav-
Ing a low melting point, low fusion viscosity, and small
cohesion strength, there is a problem in that a thermo-
sensitive transfer image is spread, the ink is raked up by
pressure of a head, or at the time of pressure-sensitive
transfer, the image is partially transferred or is ex-
tended.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
solve the foregoing problems in the prior art.

It 1s another object of the present invention to make it
possible that thermo-sensitive transfer of an ink image
having viscosity and cohesion strength which are con-
siderably high and large to an extent so as not to cause
any problem is performed onto a surface having poor
wettability and a good mold releasing property without
increasing any load to a thermo-sensitive transfer appa-
ratus.

In order to attain the above objects, according to an
aspect of the present invention, the thermo-sensitive
transfer ink ribbon to be used for producing a dry type
transfer material substantially comprises: a ribbon sub-
strate material; an ink layer formed on one of opposite
surfaces of the substrate material and containing a col-
oring agent, a binder agent, and a pressure-sensitive
adhesive which exist in the form of dispersion of fine
particles; and a transfer property control layer formed
on the ink layer and containing a thermo-sensitive adhe-
stve and a tackiness agent.

According to another aspect of the present invention,
the method of producing the thermo-sensitive transfer
ink nbbon used for producing a dry type transfer mate-
rial comprises the steps of: preparing a coloring agent, a
binder agent, and a pressure-sensitive adhesive at a ratio
of 5-30:40-93:2-30 by weight; dissolving/dispersing the
prepared coloring agent, binder agent, and pressure-
sensitive adhesive in a predetermined solvent; applying
the solvent containing the coloring agent, binder agent,
and pressure-sensitive adhesive onto a surface of a rib-
bon substrate material so as to form an ink layer on the
surface; and coating the ink layer with a mixture in
which a thermo-sensitive adhesive and a tackiness agent
are mixed with each other at a composition ratio within
a range of from 1:095 to 1:10 in the state where the
mixture is dissolved or dispersed in water or in an or-
ganic solvent which does not harm the ink layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present inven-
tion will be apparent from the following description
taken in connection with the accompanying drawings,
wherein:

FIG. 1is a sectional view illustrating an embodiment
of the thermo-sensitive transfer ink rnbbon to be used for
producing a dry type transfer material, according to the
present invention; and

FIG. 2 is a sectional view showing in detail the ink
layer of the ink ribbon of FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention will be described more in detail
with reference to the accompanying drawings in which
the reference numeral 10 designates a thermo-sensitive
transfer ink ribbon, 11 designates a ribbon substrate
material, 12 designates an ink layer, 13 designates a
transfer property control layer, 14 designates a sticking
prevention layer, 15 designates soluble components, 16
designates deposition of fine particle components, and
17 designates a coloring agent.

Referring to FIG. 1, the thermo-sensitive transfer ink
ribbon according to the present invention has a struc-
ture in which the ink layer 12 is formed on one of the
oppostte surfaces of the film-like ribbon substrate mate-
rial or support 11 and the transfer property control
layer 13 is formed on the ink layer 12 to a predeter-
mined thickness. Further, the sticking prevention layer
14 of heat-resistant resin such as silicone resin or the like
is formed on the other surface of the ribbon substrate
material 11 opposite to the one surface coated with the
ink layer 12.

In the thermo-sensitive transfer ink nbbon 10 to be
used for producing a dry type transfer material as de-
scribed above, as the film-like ribbon substrate matenal
11 for supporting the ink layer 12, it 1s possible to use
any kind of conventionally used thermo-sensitive trans-
fer ink ribbon substrate material. It is however prefera-
ble to use a resin film made of, for example, polyester
polyimide, polycarbonate, polysulfone, polyethersul-
fone, polyphenylenesulfite, etc., condenser paper, glass-
ine paper, or the like, having a heat-resistant tempera-
ture not lower than 150° C., because an ink nbbon 1s
made to contact with a thermal head of a printing appa-
ratus for the purpose of performing thermo-sensitive
transfer of an ink image. It is generally desirable to
select the thickness of the ribbon substrate matenal 11
to be within a range of from 3 um to 20 pm, although
the thickness may be suitably selected in accordance
with the kind of the matenal.

The ink layer 12 is composed mainly of a coloring
agent, a binder agent, and a pressure-sensitive adhesive.
As the coloring agent, although pigment such as carbon
black or the like is mainly used, suitable dye may be
added to the pigment to adjust color tone, if necessary.

As the binder agent constituting the ik layer 12,
mainly used is a binder agent composed of wax and a
tackiness agent. The wax may be one or more kinds
matters selected from: vegetable wax such as candelilla
wax, carnauba wax, rice wax, Japan wax, etc.; animal
wax such as beeswax, lanolin, whale wax, etc.; mineral
wax such as montan wax, ceresin, etc.; and petroleum
wax such as paraffin wax, micro-crystalline wax, etc.
The tackiness agent may be, for example, petroleum
resin, rosin resin, ketone resin, polyamide resin, phenol
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resin, or the like. As the foregoing wax, also resin wax
such as a-olefin-maleic anhydride copolymers may be
used. The tackiness agent acts to improve the adhesion
and hardness of ink, to give cohesion and tacking
strength to the ink, and to give tackiness to the pressure-
sensitive adhesive. The wax and tackiness agent consti-
tuting the binder agent are mixed with each other gen-
erally at a ratio within a range of from about 135:1 to 3:2
by weight.

The pressure-sensitive adhesive constituting the ink
layer 12 may be composed of one or more kinds of
matters in combination selected from a group consisting
of: vinyl macromolecules such as polyvinyl chloride,
polyacrylic ester, ethylene-vinyl acetate copolymers,
ethylene-ethylacrylate copolymers, polyvinyl acetate,
polyvinyl ether, polyvinyl acetal, polyisobutylene, etc.;
fiber macromolecules such as ethylcellulose, cellulose
acetate, etc.: and rubber macromolecules such as chlon-
nated rubber, natural rubber, etc.

The coloring agent, binder agent, and pressure-sensi-
tive adhesive constituting the ink layer 12 are mixed
with each other generally at a ratio within a range of
about 5-30:40-93:2-30 so as to form an ink hiquid prefer-
ably having viscosity lower than 3,000 cP, more prefer-
ably about 200-1000 cP, at a temperature of 95° C.

The transfer property control layer 13 formed on the
ink layer 12 as a top coating layer 1s arranged so as to
have viscosity higher than that of the ink layer 12
(under a condition of thermo-sensitive transfer), and so
as to have a thermo-sensitive adhering property, hard-
ness, and cohesion strength which are larger than those
of the ink laver 12. Therefore, at the time of thermo-sen-
sitive transfer, the thermo-sensitive transfer property of
the thermo-sensitive transfer ink ribbon 10 to a surface
having a poor wettability is improved because the ad-
hering property of the transfer property control layer
13 is increased. Further, the thermo-sensitive transfer
ink ribbon 10 has an advantage in that defective transfer
such as leakage, extension, or the like can be effectively
improved and raking-up of ink by a head of a printing
apparatus is satisfactorily prevented because the cohe-
sion strength, viscosity, and hardness of the transfer
property control layer 13 are made large.

Moreover, at the time of pressure-sensitive transfer in
which an ink image (a transfer image) formed by ther-
mo-sensitive transfer is transferred onto a target mate-
rial when pressure is applied from the back side of a
base sheet of a dry type transfer matenal, a predeter-
mined ink image can be transferred from the base sheet
onto the target material without remaining any part of
the ink image because the cohesion strength and hard-
ness of the transfer property control layer 13 are made
large, so that a clear image of the transferred ink having
no extension and leakage can be formed and the trans-
ferred image is protected so as to be firmly fixed.

Such a transfer property control layer 13 as descrnbed
above is mainly composed of a mixture of: one or more
kinds of resin such as ethylene-vinyl acetate copoly-
mers, polyvinyl acetate, ionomers, acrylic polymers,
ethylene-ethylacrylate copolymers, ethylene-acrylic
acid copolymers, vinyl chloride-vinyl acetate copoly-
mers, polyvinyl butyral, polyvinyl pyrrolidone, polyvi-
nyl alcohol, polyamide, ethylcellulose, etc., having an
excellent film forming property and a large thermo-sen-
sitive adhering property; and one or more kinds of resin
such as petroleum resin, rosin, hydrogenated rosin,
rosin ester, ketone resin, phenol resin, etc., having a
large cohesion strength and a tackiness applying prop-
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erty. The foregoing thermo-sensitive adhesive resin and
the foregoing resin having a tackiness applying prop-
erty are mixed with each other at a ratio within a range
of from 1:0.5 to 1:10 by weight, preferably within a
range of from 1:0.8 to 1:7 by weight. 5

The thermo-sensitive adhesive resin of an excellent
film forming property constituting the transfer property
control layer 13 is arrange so as not to be compatible
with the ink layer 12 or so as not to be easily mixed with
the ink layer 12 even if the thermo-sensitive adhesive
resin 1S compatible with the ink layer 12, so that an
excellent thermo-sensitive adhesive film is formed on
the ink layer 12. The resin having a tackiness applying
property, on the other hand, is compounded in the
transfer property control layer 13 so that the resin hav-
ing an excellent film forming property satisfactorily
adheres with the ink layer 12 to increase the cohesion
strength, hardness, and tackiness property of the trans-
fer property control layer 13 to adjust the thermo-sensi-
tive transfer property of the thermo-sensitive transfer
ink ribbon 10.

In order to control the film strength of the transfer
property control layer 13 to obtain a clearly sharp
printed image or in order to prevent generation of stains
or blocking, a filler such as kaolin, talc, bentonite, tita-
nium oxide, or the like, or organic or inorganic particles
of metallic soap such as zinc stearate, aluminum stea-
rate, or the like, may be compounded in the transfer
property control layer 13 so as to exist therein within a
range not larger than 20 weight percent.

Further, as a thermal sensitivity improving agent for
controlling the melting point and fusion viscosity of the
transfer property control layer 13 so as to improve the
thermal sensitivity thereof, one or more kinds of matters
selected from the following agents may be compounded
in the transfer property control layer 13.

A wax agent composed of one or more kinds of
matters selected from: vegetable wax such as candelilla
wax, carnauba wax, rice wax, Japan wax, etc.; animal
wax such as beeswax, lanolin, whale wax, etc.: mineral 40
wax such as montan wax, ceresin, etc.; petroleum wax
such as paraffin wax, micro-crystalline wax, etc.; syn-
thetic wax such as polyethylene wax etc.; and resin wax
such as a-olefin-maleic anhydride copolymers etc.

A plasticizer composed of one or more kinds of 45
matters selected from: phosphoric ester such as tributyl
phosphate, triphenyl phosphate, etc.; phthalate ester
such as dimethyl phthalate, di-n-octyl phthalate, etc.;
aliphatic monobasic ester such as butyl oleate, etc.:
aliphatic dibasic ester such as dibutyl adipate, etc.; and
dihydric alcohol ester such as diethylene glycol diben-
zoate, etc.

Fats and/or an o1l agent composed of one or more
kinds of matters selected from: vegetable or animal oil,
for example, drying o1l such as linseed oil, tung oil, etc.;
semidrying oil such as soybean oil, cotton seed oil, rape-
seed oil, etc.; and nondrying oil such as groundnut oil,
olive oil, camellia oil, castor oil, etc.; fatty acid such as
palmitic acid, stearic acid, oleic acid, behenic acid, etc.:
higher alcohol; and polyhidric alcohol.

A surfactant composed of one or more kinds of
matters selected from an anion active agent, a cation
active agent, a nontonic active agent, and a dipolar ion
active agent.

The above-mentioned thermal sensitivity improving 65
agent 1s compounded 1in the transfer property control
layer 13 at a rate within. a range of from 2 to 50 weight
portions relative to 100 weight portions of the thermo-
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sensitive adhesive resin having an excellent film form-
ing property and the resin having a tackiness applying
property.

Further, in order to improve the shelf life and run-
ning property of the ink ribbon, a lubricant or a high
molecular surface modifier may be compounded 1n the
transfer property control layer 13 at a rate within a
range of from 0.05 to 10 weight portions relative to 100
weigh portions of two or more kinds of resin constitut-
ing the transfer property control layer 13.

As the lubnicant, used is one or more kinds of matters
selected from: higher alcohol such as stearyl alcohol,
etc.; glycerol ester such as stearic acid monoglycernde,
etc.: sorbitan ester such as sorbitan monostearate, sorbi-
tan monoparumitate, etc.; higher fatty acid such as stea-
ric acid, etc.; fat and oil wax such as hardening castor
oll, etc.: monoamide such as stearic acid amide, etc.;
bisamide such as ethylene bisstearic acid amide, etc.;
ester such as butyl stearate, etc.; and oxyfatty acid such
as 12 hydroxy stearic acid, etc.

As the high molecular surface modifier, used is one or
more kinds of matters selected trom fluorine polymers,
silicone polymers, and the like.

The thus obtained ink ribbon 10 is set in a printing
apparatus such as a thermo-sensitive transfer printer or
the like, in which the shapes of head heating resistor
elements, the positions of head heating resistor ele-
ments, the angle of head mounting, the head pressing
force, the taking-up torque, the head application en-
ergy, the printing speed, etc., have been adjusted, and
printing and thermo-sensitive transfer are carried out by
using the thermal transfer printer, so that a target dry
type transferring material can be effectively produced.

That is, by using such an ink ribbon 10 as described
above, a satisfactorily printed image can be realized
without causing any problems of extension, leakage,
unsuitable light and shade, raking-up of ink by a head,
stringiness, orange peel, defective transfer, etc., even if
a transfer image of desired characters, figures, or the
like, 1s thermally printed onto a film or base sheet hav-
ing a surface of poor wettability.

Then, if the thus printed image on the film or base
sheet as described above is subject to pressure-sensitive
transfer onto a target matenial such as paper, a plastic
sheet, or the like, by means of pressure applied to the
back of the film or base sheet, an excellent image firmly
stuck on the target material and having no leakage, no
extension, or no fragility can be obtained, with no re-
mainder 1nk existing on the film or base sheet.

In order to produce the thermo-sensitive transfer ink
ribbon according to the present invention, first, an ink
liquid is prepared in the form of a solution in which a
coloring agent, a binder agent, and a pressure-sensitive
adhesive are mixed with each other at a ratio of 5-30:—4-
0-93:2-30 1s dissolved or dispersed in one or more kinds
of suitable solvents, for example, selected from: aro-
matic hydrocarbon such as benzene, toluene, xvlene,
etc.; aliphatic hydrocarbon such as pentane, hexane,
heptane, etc.; ketone such as acetone, methyl ethyl ke-
tone, methyl isobutyl ketone, etc.; ester such as ethyl
acetate, butyl acetate, etc.; alcohol such as methanol,
ethanol, propanol, etc.; and chrolinated hydrocarbon
such as dichloroethane, trichloroethane, trichloroethy-
lene, etc. Then, the thus prepared ink liquid is applied to
a target film-like ribbon substrate material 11 through a
known process.

Further, a mixture in which the thermo-sensitive
adhesive resin having an excellent film forming prop-
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erty and the resin having a tackiness applying property
are mixed with each other at a ratio within a range of
from 1:0.5 to 1:10 in the state where the thermo-sensi-
tive adhesive resin having an excellent film forming
property and the resin having a tackiness applying prop-
erty are dissolved or dispersed in water or in a general-
ly-used organic solvent which does not harm the ink
layer 12, 1s applied to the surface of the ink layer 12 to
a predetermined thickness through an ordinary coating
process to thereby form the transfer property control
layer 13 on the ink layer 12. The thus formed transfer
property control layer 13 has viscosity higher than that
of the ink layer 12 in the condition of thermo-sensitive
transfer, the viscosity being generally selected to be not
lower than 3,000 cP, preferably not lower than 10,000
cp, at a temperature of 95° C.

Next, description will be made hereunder as to a
preferred embodiment of the method of producing the
thermo-sensitive transfer ink ribbon according to the
present invention.

First, a predetermined quantity of an ink compound
having a predetermined composition ratio is heated so
as to be dissolved 1n a solvent and then cooled so as to
produce deposition. In the process of deposition, it is
preferable to perform cooling while agitating the solu-
tion so as to decrease the size of deposited crystal parti-
cles.

Next, the coloring agent and the foregoing deposited
ink component are finely dispersed by means of a
known pulverizing mill, for example, a ball mill, a sand
mill, an attntion mill, a high speed impeller grinder, a
high speed impact mill, or the like, to form an ink liquid.
At this time, the coloring agent may be dispersed in a
solvent by ultrasonic dispersion or the like in advance,
or the coloring agent may be treated with a dispersing
agent so as to improve the dispersing property of the
cooling agent in the ink.

In the ink ribbon formed by using the thus produced
ink liquid, the cohesion strength of the ink can be re-
duced because resin having large cohesion strength can
be dispersed in the form of fine particles. Therefore,
even in the case of using resin or wax having high vis-
cosity and large cohesion and adhesion strength in com-
parison with an ink ribbon formed by hot melt coating
1s used, transfer can be performed with the same energy
as that required in the case of using such a ink ribbon
formed by hot melt coating. The ink ribbon formed by
using the ink liquid produced through the process as
described above 1s advantageous in performing transfer
particularly onto a surface having poor wettability and
a good mold-releasing property because the ink compo-
nent having large adhesion and cohesion strength and
high viscosity is used. That 1s, it 1s remarkably improve
such a problem 1n that defective transfer 1s caused be-
cause of insufficient adhesion strength onto a surface of
poor wettability, transferred ink 1s crushed to be spread,
or the printed ink is thinly extended to thereby reduce
the concentration, which problem has been caused in
the case of using conventional ink having small adhe-
sion and cohesion strength and low viscosity. Further,
when an ink image which has been formed through
thermo-sensitive transfer onto a surface having a poor
wettability 1s to be transferred again to another material
by pressure, the ink image can be entirely transferred
because the cohesion strength of the ink ribbon is rela-
tively large. Thus, the transfer can be performed
clearly.
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EXAMPLES

The present invention will be understood more
readily with reference to the following examples; how-
ever, those examples are intended to illustrate the pres-
ent invention and are not to to be construed to limit the
scope of the invention.

Further, it is further understood by those skilled in
the art that various changes, modifications and im-
provements may be made in the present invention based
on the knowledge of those skilled in the art other than
those embodiments illustrated above and those exam-
ples illustrated hereunder, without departing from the
spirit and scope of the present invention.

EXAMPLE 1

In order to form the ink layer 12 and the transfer
property control layer 13, ink and a coating hiquid re-
spectively having the following compositions were
prepared. The method of preparing the ink was as fol-
lows.

First, ink components except carbon black were heat-
dissolved i1n a solvent. The thus obtained solution was
cooled while agitating so as to obtain fine deposition
material. Next, carbon black was dispersed 1n a solvent
with ultrasonic energy, and the thus obtained solution
and the foregoing fine deposition of ink components
were dispersed by using a ball mill for 24 hours to
thereby form an ink liquid. The viscosity of the ink
layer 12 formed with the thus prepared ink hquid was
320 cP (95° C.), and the viscosity of the transfer prop-
erty control layer 13 formed by the coating liquid was
within a range of from 60,000 cP to 80,000 cP (95° C.).

Composition of Ink Layer 12 Weight portion

a-olefin-malenic anhydnde copolymers 2
(DIACARNA 30 produced by Mitsubishi

Chemical Industnes, Ltd.)

Candelilla wax 3
(CANDELILLA WAX 2698 produced by

Chukyo Yushi Co., Ltd.)

Paraffin wax 9
(HNP-101 produced by Nippon Seiro Co., Ltd.)
Rosin ester 2

(SUPER ESTER A-100 produced by Arakawa

Chemical Industries Co., Ltd)

Ethylene-vinyl acetate copolymers 2
(EVA210 produced by Du Pont-Mitsui

Polychemicals Co., Ltd.)

Carbon black 2
(MA-7 produced by Mitsubishi

Chemical Industries, Lid.)

Methyl isobutyl keton (solvent) 100
Composition of Transfer
Property Control Layer 13 Weight portion

Polyamide 12
(SANAMIDE 615A produced by Sanwa

Chemicat Industries Co., Ltd.

Hydrogenated rosm 8
(HYPALE produced by Arakawa

Chemical Industries Co., Ltd.)

Titanmmm oxide 2
(TIPAQUE A-100 produced by

Ishihara Sangyo Co. Ltd.)

Stearic acid amide l
(AMAID S produced by Kao Corporation Ltd.)

Isopropyl alcohol (solvent) 207

As the ribbon substrate material 11, a polyethylene
terephthalate (PET) film having a thickness of 3.5 um
was used. The PET film was coated with the ink having
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the foregoing composition so that a film thickness
thereof after dried became 6-7 um, and dried to form
the ink layer 12. Further, the ink layer 12 was coated
with the coating liquid for the transfer property control
layer 13 having the foregoing composition so that a film
thickness thereof after dried was 1-2 um, and then
dned. Thus, the aimed ink ribbon 10 was obtained.
Next, the thus obtained ink ribbon was set in an ad-
justed thermo-sensitive transfer typewriter (EP-43 pro-

duced by Brother Industries Ltd.). When printing was 10

performed on a polyethylene film (having a thickness of
100 pm) coated with silicone resin by using the thermo-
sensitive transfer typewriter, a sufficiently clear printed
image having an excellent quality could be obtained.
Further, when the printed image was subject to pres-
sure-sensitive transfer onto a surface of a desired sheet
of paper, of plastic materal or of metal by applying
pressure by rubbing the back of the foregoing printed
polyethylene film, an image having a sufficiently excel-
lent quality could be realized on the surface of the de-
sired sheet.

EXAMPLE 2

An ink ribbon 10 was produced by using ink and a
coating hquid respectively having the following com-
positions for the ink layer 12 and for the transfer prop-
erty control layer 13 in the same manner as in the Exam-
ple 1. As a result of thermo-sensitive transfer test, it was
found that a clear printed image having an excellent
quality could be obtained. Further, the printed image
could be subject to pressure-sensitive transfer onto a
desired target material as a good quality image. The
viscosity of the ink layer 12 formed of the ink having
the following composition was 700 cP (95° C.) and the
viscosity of the transfer property control layer 13
formed of the coating liquid having the following com-
position was in a range of from 50,000 cP to 70,000 cP
(95° C.).

Composition of Ink Layer 12 Weight portion

ca-olefin-maleric anhydride copolymers 8
(DIACARNA 30 produced by Mitsubishi

Chemical Industries, Ltd.)

Candelilla wax 5
(CANDELILLA WAX 2698 produced by

Chukyo Yushy Co., Ltd.

Rosin ester 2
{(SUPER ESTER A-100 produced by Arakawa

Chemuical Industries Co., Ltd.)

Ethylene-vinyl acetate copolymers 3
{(EVA210 produced by Du Pont-Mitsui

Polychemicals Co., Ltd.)

Carbon black 2
(MA-7 produced by Mitsubishi Chemical

Industnies, Ltd.)

Methyl isobutyl keton (solvent) 70
Toluene 30
Composition of Transfer

Weight portion
21

Property Control Layer 13

Polyamide

(SANAMIDE 615A produced by Sanwa
Chemical Industnies Co., Ltd.)
Hydrogenated rosin

({HYPALE produced by Arakawa Chemical
Industries Co., Ltd.)

High molecular surface modifier 8
(MODIPER F-100 produced by Nippon Qils
& Fats Co,, Ltd.)

Isopropyl alcohol (sclvent)

21
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EXAMPLE 3

An ink ribbon was formed in the same manner as in
the Example 1 by using the ink having the same compo-
sition as that of the Example 1 for forming the ink layer
12 and a coating liquid having the following composi-
tion for forming the transfer property control layer 13.
Good results could be obtained in the same thermo-sen-
sitive transfer test and the same pressure-sensitive trans-
fer test as those of the Example 1.Further, the viscosity
of the transfer property control layer 13 formed by the
coating liquid having the following composition was
within a range of from 60,000 cP to 80,000 cP (95" C.).

Composition of Transfer

Property Control Layer 13 Weight portion

Polyamide ]
(SANAMIDE 615A produced by Sanwa

Chemical Industries Co., Ltd.)

Rosin ester 1
(SUPER ESTER A-100 produced by Arakawa
Chemical Industries Co., Ltd.)

Toluene

Isopropyl! alcohol

19
19

COMPARATIVE EXAMPLE 1

Although the same ink for forming the ink layer 12
and the same coating liquid for forming the transfer
property control layer 13 as those of the Example 1
were used, the ink was prepared through hot-melt pro-
cess. An ink ribbon was produced through hot-melt
coating of the ink. The same transfer test as that of the
Example 1 was performed by using the ink ribbon. The
method of preparing the ink is as follows.

First, the ink components except carbon black were
heat-dissolved, and sufficiently mixed with each other.
Thereafter, carbon black was added to the thus ob-
tained solution and sufficiently finely dispersed by using
a three-roll mill to thereby form ink. The, an ink nbbon
is produced by performing hot met coating with the ink.
As a result of transfer test, the cohesion strength in the
ink in thermo-sensitive transfer operation was so strong
that the quantity of transfer became insufficient, or that
the adhesion strength onto the target transferring sheet
became so insufficient that the transferred image was
removed from the sheet only by slight, or that strningi-
ness, hair, or the like were caused to make the trans-
ferred image dull or to cause dropping-off of grainning.

As has been apparent from the foregoing detailed
description, according to the present invention, it have
been made possible to make a coating on an ink ribbon
substrate material with ink of relatively high viscosity
and relatively large cohesion strength in the state of fine
particle, so that it becomes possible to carry out excel-
lent thermal-sensitive transfer onto a surface having
poor wettability and good mold-releasing property
without increasing any load to a thermal-sensitive trans-
fer apparatus, and it becomes possible to carry out ex-
cellent pressure-sensitive transfer from the surface hav-
ing poor wettability onto any other sheet.

What is claimed is:

1. A thermo-sensitive transfer ink ribbon to be used
for producing a dry type transfer material comprising:

a nibbon substrate material;

an ink layer formed on one of opposite surfaces of

said substrate matenal, said ink layer comprising a
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mixture of fine particles of a coloring agent, a
binder and a pressure-sensitive adhesive; and

a transfer property control layer formed on said ink

layer and containing a thermo-sensitive adhesive
and a tackiness agent.

2. A thermo-sensitive transfer ink ribbon according to
claim 1, in which a sticking prevention layer composed
of heat-resistant resin is formed on the other surface of
said ribbon substrate material opposite to said one sur-
face coated with said ink layer.

3. A thermo-sensitive transfer ink ribbon according to
claim 1 or 2, in which said ribbon substrate matenal is
formed of a material having a heat-resistant temperature
not lower than 150° C.

4. A thermo-sensitive transfer ink ribbon according to
claam 3 wherein said ribbon substrate material is se-
lected from the group consisting of polyester resin film,
polyimide resin film, polycarbonate resin film, polysul-
fone resin film, polyethersulfone resin film, polypheny-
lene-sulfite resin film, condenser paper and glassine
paper.

9. A thermo-sensitive transfer ink ribbon according to
claim 1 or 2, in which said ribbon substrate material has
a thickness within a range of from 3 pm to 20 pm.

6. A thermo-sensitive transfer ink ribbon according to
claim 1 or 2, in which said binder agent consists essen-
tially of:

wax and

a tackiness agent, said wax and said tackiness agent

being mixed with each other at a ratio within a
range of from 15:1 to 3:2 by weight.

7. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 6 wherein said wax comprises a vege-
table wax selected from the group consisting of candel-
illa wax, carnauba wax, rice wax and Japan wax.

8. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 6 wherein said wax comprises an
animal wax selected from the group consisting of bees-
wax, lanolin, and whale wax.

9. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 6 wherein said wax comprises a min-
eral wax selected from the group consisting of montan
wax and ceresin.

10. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 6 wherein said wax comprises a petro-
leum wax selected from the group consisting of paraffin
wax and microcrystalline wax.

11. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 6 wherein said tackiness agent is se-
lected from the group consisting of petroleum resin,
rosin resin, ketone resin, polyamide resin, and phenol
resin.

12. A thermo-sensitive transfer ink ribbon according
to claim 1 or 2, in which said pressure-sensitive adhesive
consists of one or more materials selected from a group
consisting of: vinyl macromolecules, fiber macromole-
cules and rubber macromolecules.

13. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 12 wherein said vinyl macromolecules
are selected from a group consisting of polyvinyl chlo-
ride, polyacrylic ester, ethylene-vinyl acetate copoly-
mers, ecthylene-ethylacrylate copolymers, polyvinyl
acetate, polyvinyl ether, polyvinyl acetal, and polyiso-
butylene.

14. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 12 wherein said fiber macromolecules
are selected from a group consisting of ethylcellulose,
nitrocellulose and cellulose acetate.
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15. A thermo-sensitive transfer ink ribbon in accor-
dance with claim 12 wherein said rubber macromole-
cules are selected from a group consisting of chlori-
nated rubber and natural rubber.

16. A thermo-sensitive transfer ink ribbon according
to claim 1 or 2, in which said coloring agent, said binder
agent, and said pressure-sensitive adhesive are mixed
with each other at a ratio of 5-30:40-93:2-30 by weight.

17. A thermo-sensitive transfer ink ribbon according
to claim 1 or 2, in which said thermo-sensitive adhesive
comprises at least one material selected from the group
consisting of ethylene-vinyl acetate copolymers, polyvi-
nyl acetate, ionomers, acryl polymers, ethylene-ethyla-
crylate copolymers, ethylene-acrylic acid copolymers,
vinyl chlonde-vinyl acetate copolymers, polyvinyl bu-
tyral, polyvinyl pyrrolidone, polyvinyl alcohol, poly-
amide, and ethylcellulose.

18. A thermo-sensitive transfer ink ribbon according
to claim 1 or 2, in which said tackiness agent comprises
at least one material selected from the group consisting
of petroleum resin, rosin, hydrogenated rosin, rosin
ester, ketone resin, and phenol resin.

19. A thermo-sensitive transfer ink ribbon according
to claim 1 or 2, in which said thermo-sensitive adhesive
and said tackiness agent are mixed with each other at a
ratio within a range of from 1:0.5 to 1:10 by weight.

20. A thermo-sensitive transfer ink ribbon according
to claim 1 further comprising a filler included in said
transfer property control layer by an amount not
greater than 20 percent by weight.

21. A thermo-sensitive transfer ink ribbon according
to claim 20 wherein the filler is selected from a group
consisting of kaolin, talc, bentonitc, titanium oxide, and
metallic soap.

22. A thermo-sensitive transfer ink ribbon according
to claim 21 wherein the metallic soap comprises zinc
stearate or aluminum stearate.

23. A thermo-sensitive transfer ink ribbon according
to claim 20 wherein said transfer property control layer
further comprises a thermo-sensitivity improving agent
at a ratio of 2-50 weight portions of said thermo-sen-
stitivity improving agent to 100 weight portions of said
thermo-sensitive adhesive and said tackiness agent.

24. A thermo-sensitive transfer ink ribbon according
to claim 23 wherein said transfer property control layer
further comprises a lubricant at a ratio of 0.05-10
welght portions of said lubricant to 100 weight portions
of said thermo-sensitive adhesive and said tackiness
agent.

25. A thermo-sensitive transfer ink ribbon according
to claim 2 further comprising a filler included in said
transfer property control layer by an amount not
greater than 20 percent by weight.

26. A thermo-sensitive transfer ink ribbon according
to claiam 25 wherein the filler is selected from a group
consisting of kaolin, talc, bentonitc, titanium oxide, and
metallic soaps.

27. A thermo-sensitive transfer ink nibbon according
to claim 26 wherein the metallic soap comprises zinc
stearate or aluminum stearate.

28. A thermo-sensitive transfer ink ribbon according
to claim 25 wherein said transfer property control layer
further comprises a thermo-sensitivity improving agent
at a ratio of 2-30 weight portions of said thermo-sen-
sitivity improving agent to 100 weight portions of said
thermo-sensitive adhesive and said tackiness agent.

29. A thermo-sensitive transfer ink ribbon according
to claim 28 wherein said transfer property control layer
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further comprises a lubricant at a ratio of 0.05-10
weight portions of said lubricant to 100 weight portions
of said thermo-sensitive adhesive and said tackiness
agernt.

30. A thermo-sensitive transfer ink ribbon according to
claim 1, wherein the transfer property control layer further
contains talc or titanium dioxide in an amount no greater
than 20% by weight.

31. A thermo-sensitive transfer ink ribbon in which an
image is transferred onto a sheet or film upon the applica-
tion of heat, said ribbon comprising:

a base film;

an ink layer in contact with said base film and a transfer

property control layer disposed over said ink layer,
said ink layer containing a colorant, a binder and a
pressure-sensitive adhesive; and

said transfer property control layer containing a thermo-

plastic resin and a tackifying resin, and having a
higher viscosity under a condition of thermo-sensitive
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transfer, heat sensitive adhesiveness, cohesive strength
and hardness than said ink layer.

32. A thermo-sensitive transfer ink ribbon according to
claim 31, wherein the transfer property control layer fur-
ther contains talc or titanium dioxide in an amount no
greater than 20% by weight.

33. A thermo-sensitive transfer ink ribbon in which an
image is transferred onto a sheet or film upon the applica-
tion of heat, said ribbon comprising:

a base film;

an ink layer in contact with said base film and a transfer

property control layer disposed over said ink layer,
said ink layer containing a colorant, a binder and a
pressure-sensitive adhesive; and

said transfer property control layer containing a thermo-

plastic resin, a tackifying resin, and talc or titanium
dioxide in an amount no greater than 20% by weight
and having a higher viscosity, heat sensitive adhesive-
ness, cohesive strength and hardness than said ink

layer.
* * ¥ *
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