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€2 PRINTER.

€D Printer which prints, as a hard copy, various static
images such as an image picked up by a video camera or
a television picture image, and, more particularly, a printer
which is arranged such that an ink ribbon including a sub-
liming dye is laid over a sheet of a photographic paper, and
a pattern of the subliming dye according to data on an image
is transferred to the photographic paper by heating, thereby
printing the image. The printer includes a platen (2) which .
holds the photographic paper (1); a ribbon (3} which has a
predetermined subliming dye portion and a cover film (13)
which are formed according to a predetermined arrange-
ment; a multi-element heat-sensitive head (4) which is
adapted to heat the subliming dye portion of the ribbon (3)
pressed against the photographic paper (1) on the platen (2)
according to image data, in order to transfer the subliming
dye portion to the photographic paper (1), thereby effecting
printing; and a heat-sensitive head (19) with a single heating
portion which extends over the entire width thereof and
thermocompression-bonds the cover film (13) to the photo-
graphic paper (1) when the photographic paper (1) and the
cover film (13) are pressed against each other on the platen
{2). Thus it is possible to easily and reliably lay the cover
~ film (13) over the photographic paper (1), reduce the size of

the apparatus as a whole, and simplify the construction

m thereof.
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DESCRIPTION

TITLE OF THE INVENTION
PRINTER
TECHNICAL FIELD

The present invention relates to printers for
printing out as a hard copy a still picture image of
various picture images such as a picture image taken by a
*video camera, a television picture image and so on. More
partidﬁlarly, this invention relates to a sublimation
transfer type printer in which an ink ribbon containing a
sublimation dye is superposed on a printing paper and heated
with a heating pattern corresponding to a picture image
information so as to transfer the sublimation dye on the
printing paper, thus the picture image being printed on the
printing paper.
BACKGROUND ART

A prior art sublimation transfer type printer, as,
for example, shown in Fig. 1, comprises a platen 2 having
wound therearound a printing paper 1 and rotating in the
direction shown by an arrow a and a thermal print head 4
which contacts with the platen, gripping therebetween an ink
ribbon 3 for use in thermal transfer printing. The thermal
print head 4 has at its tip end heat generating elements 4a
the number of which corresponds to that of picture elements
in one scanning line of, for example, a television picture

image.
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The ink ribbon 3 for use in thermal transfer
printing which is closely held between the thermal print head
4 and the printing paper 1 is formed of a sheet-like carrier
base material 9 on which ink portions of configuration shape
corresponding to that of the picture screen of the television
picture image and containing sublimation dyes of respective
colors, for example, yellow, magenta, cyan and black, namely,

the ink portions of yellow Y, magenta M, cyan C and black B

‘are repeatedly arranged in turn. Ink portion position

detecting marks 5Y, 5M, 5C and 5B are formed on one side edge
of the ink ribbon at the positions of the corresponding color
ink portions so as to detect the positions of the ink
portions and a block position detecting mérk 6 is formed on
the other side edge of the ink ribbon so as to detect each
group of the ink portions, namely, a block formed by the
combination of the adjacent ink portions ¥, M, C and B.

Under the state that thé ink portion Y, for example,
is made in close contact with the printing paper 1 as
described above, each head element 4a of the thermal print
head 4 is heated with a pattern corresponding to the picture
elements of one scanning line by an information corresponding
to a yellow color, for example, a yellow color signal of a
television video signal so as to thermally transfer the
yvellow sublimation dye of the ink portion Y on the printing
paper 1 in accordance with the pattern. At every line
corresponding to each scanning line, the platen 2 is

intermittently rotated in the direction along the arrow a
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to thereby thermally transfer an information of each line
on the printing paper, thus the yellow color of one picture
amount being transferred on the printing paper by one
revolution of the platen 2. Then, a similar transfer
treatment is carried out for the magenta M, the transfer
for the cyan C and the black B is sequentially carried out
over and over and the transferred picture imagesrof the

sublimation dyes of the yellow ¥, the magenta M, the cyan C

*and the black B are superposed on one another so as to print

a color picture image on the printing paper. In this case,
there is provided detecting means for detecting the marks
5(5¥, 5M, 5C and 5B) and 6 in order that in the respective
ink portions ¥, M, C and B, the signals correspﬁnding to
the respective color signals are supplied to the head
element 4a of the head 4. The detecting means consists of,
for example, a light source 7 for emitting a light ray for
use in detection, for example, an infrared ray emitting
diode and a detecting element 8 for detecting the infrared
ray which are disposed in opposing relation to each other
at both sides of the thermal transfer recording ink ribbon
3 at which the marks 5 and 6 are provided. The detecting
means detects whether the marks 5 and 6 exist or not and
produces at the detecting element 8 a detected signal by
which the position of the thermal transfer recording ink
ribbon 3 relative to the thermal print head 4 is detected.
On the resultant printing paper is hot pressed a

cover film which can prevent the transferred picture image
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from being faded in color and which can obtain a heating
effect for raising the coloring by minutely diffusing the
dye.

The cover film is hot pressed on the printing
paper by a laminator that is usually provided independently
of the printer. The laminator comprises a pair of metal
heating rolls 10 and 11 as, for example, shown in Fig. 2
and the printing paper 1 and a cover film 12, which are
-superposed on each other, are transported between the rolls
10 and 11 while in close contact therewith. The laminator
thus arranged is large in heat capacity so that it requires
a very long time and much energy to heat and cool and also
requires cooling means for lowering the ambient témperature,
thus the apparatus being made large in size. Furtber, there
is a problem of matching a position between the printing
paper and the cover film. Furthermore, there occurs such a
problem that the position matching between the printed
printing paper and the cover film is difficult and that if
the front surface and the back surface of the cover film are
mis-selected, the cover film is wound around the rolls 10
and 11, making the printing paper dirty and so on. In
addition, since the both rolls tend to come in surface
contact with each other, a large pressure is required and
a bubble is easily formed between the printing paper and the
cover film.

As other method for superposing or laminating the

cover film on the printing paper, the following one is known.
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As illustrated in Fig. 3, a cover £ilm 13 made of a trans-
parent resinous layer which can be released ffom the base
material 9 is located behind the ink portions containing
the sublimation dyes formed on the base material 9 of, for
example the ink ribbon 3, namely, the yellow ¥, the magenta
M, the cyan C and the black B. This cover f£ilm layer 13

is transferred and coated on the printing paper after each

sublimation dye was transferred by the thermal print head 4.

-The respective ink portions Y, M, C, B and the cover film

13 are each printed by the gravure printing. However, since the
cover film layer 13 must be coated with a thickness very
larger than those of the ink portions ¥, M, C and B, this
film layer 13 is printed after the ink portions Y, M, C and
B were printed. It is, however, difficult to form the cover
film layer 13 as a layer having a sufficient thickness and a
uniform and smooth surface by one printing process and when
this cover film layer is formed, the other ink portions Y, M,
C and B are affected resulting in various problems of
function as the cover film and production standpoint.

In accordance with the present invention, £he
printer for carrying out the above-mentioned sublimation
transfer type printing is provided with a mechanism for
laminating the covexr film on the printing paper to thereby
laminate the cover film on the printing paper easily and
positively and also the overall arrangement of the apparatus

can be made small in size and simple in construction.
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DISCLOSURE OF INVENTION

The present invention relates to a printer which
comprises a platen for holding therearound a printing paper,
a ribbon having formed a predetermined sublimation dye portion
and a cover film in the predetermined alignment, a thermal -
print head formed of a number of head elements for heating
the sublimation dye portion of the ribbon in accordance with

a picture image information under the condition that the

*sublimation dye portion of the ribbon and the printing

paper-on the platen are made in close contact with each
other and for transferring the sublimation dyes on the
printing paper so as to print a picture image on the printing
paper and a thermal head having a single heat generating
portion of a width at least equal to the full width of the
ink portions and for hot pressing the cover £ilm on the
printing paper under the condition that the printing paper
and the cover film are made in close contact with each other
on the platen. According to this invention, the cover film
can be laminated on the printing paper easily and positively
and alsc the overall arrangement of the apparatus can be

made small in size and simple in construction.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view of a prior art
printer, Fig. 2 is a diagram showing the construction of
its laminator, Fig. 3 is a diagram showing a pattern of an
ink ribbon which includes thereon a cover film layer, Fig. 4

is a diagram showing the construction of an embodiment of a
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printer according to this invention, Figs. 5 and 6 are pattern
diagrams showing examples of a cover film, Figs. 7 and 8 are
respectively perspectivé views of examples of a thermal head
for hot pressing the cover film and Figs. 9 and 10 are
respectively diagrams showing the construction of other
embodiments of this invention.

BEST MODE FOR CARRYING OUT THE INVENTION

To describe the present invention more fully, an

‘embodiment of the printer according to this invention will

be described with reference to Fig. 4. In the figure, like
parts corresponding to those in Fig. 1 are marked with the
same references. Similarly as described in connection with
Fig. 1, the ink ribbon 3 is of such.a structure that the
respective ink portions, for example, the ink portions
coated with the sublimation dyes of the yellow ¥, the magenta
M, the cyan C and the black B are sequentially arranged.

The ink ribbon 3 is moved from a supply roll 14 to a take-up
roll 15 and in the midst of its movement, this ink ribbon 3
moves along the platen 2 around which the printing paper 1
is wound, or comes in contact with the printing paper 1 set
on the platen 2. 1In the place in which the ink ribbon is in
contact with the printing paper, the thermal transfer head

4 which is heated in accordance with the picture image
information contacts with the ink ribbon 3 £from the back
surface thereof so as to sequentially transfer the subli-
mation dyes of respective colors on the printing paper, thus

a color picture image being obtained. Here, the thermal
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transfer head 4, the ink ribbon 3, the platen 2 and the
like can be constructed similarly to those described in
connection with Fig. 1.

A supply roll 17 and a take-up roll 18 for a cover
film 16 are providéd so as to move the cover film 16 while
in contact with the printing paper 1 placed on the platen
2. A thermal head 19 is formed of a single heat generating

element over the full width of the cover f£film so as to hot

-press the cover film 16 on the printing paper 1 set on the

platen 2 from the back surface of the film 16. Reference
numerals 20 and 21 designate guide members for the ink ribbon
3 and reference numerals 22 and 23 designate guide members
for the cover film. .

The cover film 16 can be formed such that, for
example, as shown in Fig. 5 a cover £ilm layer 16b made of a
transparent resinous layer releasable from a f£ilm base
material 1l6a is intermittently coated on the f£ilm base
material so as to have a pattern of the same shape and size
as those of the respective ink portions Y, M, C and B of,
for example, the ink ribbon 3 or that as shown in Fig. 6,
the similar cover f£ilm layer 16b is continuously coated on
the film base material. The film base material 16a of the
cover f£ilm 16 is made by coating a resinous composition for

use in a smoothing treatment on a condenser paper in order

.. that the resinous layer as the cover film layer 16b can be

transferred positively. As the resin for use in lamination

- such one may be used which has high transparency and improves
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the coloring property of the sublimation dye. The resinous
materials must be selected so as to avoid that upon trans-
ferring, the resin for use in lamination and the resin for
use in smoothing treatment will be dissolved into each other
and then made integral. In order to improve the coloring
property, it is preferred that the resin may have benzene
nucleus or cyclic structure in a molecular structure and may
be, for example, polyester resins (saturated linear-shape
‘polyester resin), epoxy resins, cellulose resins, acétal
resiné and so on.

As the resin for use in smoothing treatment, such
one is sufficient which is not molten together with the
resin for use in 1amina£ion and, for example, silicone resins,
polyclefins (polyethylene, polypropylene and copolymers of
various kinds) and acrylic resins.

Practical examples will be enumerated. In the
first example, as the resin for use in smoothing treatment,
100 parts by weight of polybutadiene-system oligomer having
terminal acrylic groops and 2 parts by weight of benzyl
dimethyl ketal as a photosensitizer were mixed and the mixed
product was coated on the condenser paper so as to have an
area weight of 10g/m?. Thereafter, the product was cured
.under irradiation of high voltage mercury lamp of Bow/cm provided with
a distance of 10 cm from the coating for 10 seconds. As a
result, the film base material 16a having the smooth coated

surface was obtained.

As the resin for use in lamination, namely, the
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cover film layer 16b, a saturated linear polyester resin
was ﬁsed. For example, the mixture of VYLON $#20 (60 parts
by weight) and VYLON #30 (40 parts by weight) each
manufactured by TOYOBO CO., LTD. was dissolved sc as to
have solid content of 30 weight % by methyl ethyl ketone.
This solution was coated on the film base material 1l6a so
as to form the cover film layer 16b. In this case, the
coating amount was 20g/m?.

} In the second example, as the resin for use in
smootﬁing treatment, a mixture of 100 parts by weight of
silicone rubber, 10 parts by weight of catalyzer and 30
parts by weight of toluene was used. This mixture was
coated on the éondenser paper (10g/m?) and then cured at
150°C for one hour. As the resin for the cover film layer,
such one that 30 % solution of VYLON $#20 manufactured by
TOYOBO CO., LTD. in methyl ethyl ketone was coated and then
dried.

In the third practical example, as the resin for
use in smoothing treatment, polyethylene (SUMIRKATHENE

manufactured by SUMITOMO CHEMICAL CO., LTD.} was employed.

. Namely, this polyethylene was press-molded to be a film

- having a thickness of 10 um by an uniaxial injection molding

. machine at screw temperature ranging from 200 to 220°C and

a die temperature of 220°C. The resultant polyethylene

. film was roll-laminated on the condenser paper under linear

pressure of 3kg/cm, at temperature of 140°C and at speed of

3m/min.
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The cover film layer 16b was formed on the film
base material 16a with the surface smoothed similarly to the
first practical example. 1In the third practical example, in
place of the SUMIKATHENE I-402 manufactured by SUMITOMO
CHEMICAL CO., LTD. HI-MILAN #1855 manufactured by MITSUI
POLYCHEMICALS CO., LTD. can be used.

In this case, since no other ink portion is formed

on the film base material 16a, the cover film layer 16b can

‘be formed as a layer of desired thickness and sufficiently

uniform and smooth surface, without considering how to avoid the
influence exerted on these ink portions.

The thermal head 19 for use in hot pressing the
cover film ié provided, as, for example, shown in Figs. 7
and 8, at its_tip end with a contact portion 1%9a of a thin
plate shape which has a width covering the full width of
the iﬁk portions ¥, M, C and B of the ink ribbon 3 and comes
in line contact with the platen 2, getting the ink ribbon 3
and the cover film 16 therebetween. The contact portion 19a
is provided with a resistive material layer 19b deposited on
the contact po:tion by, for example, vacuum evaporation,
plating and the like so as to generate heat when it is
supplied with a current. This resistive material layer 19b
may continuously be formed with a width corresponding to
that of the ink portions of the ink ribbon 3 as shown in
Fig. 7 or formed intermittently at the portion corresponding
to each head element 4a of the thermal transfer head 4 seen

in Fig. 1 as illustrated in Fig. 8.



0148276
- 12 -

The cover film layer 16b of the cover film 16 is
transferred and pressed on the printing paper 1 by the
thermal head 19 as mentioned before. 1In this case, when
the cover film layer 16b is formed to be the intermittent

5 pattern as shown in Fig. 5, a mark l6c is disposed in
association with each intermittent pattern just like the
detection mark 5 formed on the ink ribbon 3 described in
qonnecﬁion with Fig. 1 and this mark 16c is detected by
*detecting means not shown so as to determine the relative

10 positidn of the cover f£ilm 16b to the printing paper thereby
enabling the cover film layer 16b to be laminated on the
printing paper exactly at the printed portion.

- As described above, since in the printer of this

inventipn the thermal head for use in printing and the

15 thermal head for use in hot pressing the cover f£ilm are
disposed at different positions for the common platen around
which the printing paper is wound, it is possible to avoid
the apparatus from being made large in size due to the
provision of press rolls, the heat capacity from being

20 increased and much energy from being consumed thereby and so
on as described in the beginning.

Further, since the cover film 16 having the cover
f£ilm layer 16b is formed independently of the ink ribbon 3,
the constraint due to the ink portion as mentioned in the

25 preamble can be avoided and the cover film layer can be
formed so as to have the desired thickness and coating

condition, thus this cover film layer being printed on the
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printing paper positively.

As described above, since the sublimation-
transfer and the hot-press of the cover film are carried out
for the common platen, the laminator driving mechanism
becomes unnecessary, making the apparatus small in size and
simple in construction and reducing the power consumption
remarkably. Furthermore, since the cover film is hot pressed
by the thermal head, the heat capacity becomes very small,
‘making the instantaneous heating and/or cooling possible.
Thus, in addition to the above advantage that the apparatus
can be made small in size and the man power can be saved,
the responsivity thereof can be made high and the handling
thereof secomes easy.

~Unlike the prior art printer using the heating
rolls as mentioned in the beginning, the cover film can be
prevented from being wound around the rolls and also prevented
from being dirtied, the large pressure can be made unneces-
sary and the bubble can be prevented from being taken in,
resulting in great practical advantages.

Figs. 9 and 10 respectively illustrate other
embodiments of the present invention. In'Figé. 9 and 10,
like parts corresponding to those in Fig. 1 are marked with
the same references and will not be described. In the case,
similarly to Fig. 3, the ink ribbon 3 comprises the ink
portions, for example, the ink portions coated with the
sublimation dyes of, for example, the yellow ¥, the magenta

M, the cyan C and the black B which are in turn arranged and
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' ;Athe cover film 13 made of the transparent resinous layer

releasable from the base material 9 and located thereafter,
This ink ribbon 3 is transferred from a supply roll 24 to

ra take-up roll 25 and'in the midst of its movement, the

'.a:ibbon;S'lies_along the platen 2 around which the printing

papgg-l is wound, or comes in contact with the printing

paper l,Séfuéﬁwthe platen 2. Then, in the contact portion,

z"ﬁﬁémfﬁgfﬁéi transfer head 4 having a number of head elements
“which is heated in accordance with the picture information
écmes-ih clqée Eénfact with the ink ribbon 3 from its back
sufface sbﬂas to sequentially transfer the sublimation dyes
of respective colors on the printing paper, thereby obtaining
the color picture image. Here, the thermal transfer head 4,
the ink ribbon 3, the platen 2 and so on can be constructed
similarly to those in Fig. 1.

As to the hot-pressing of the cover film 13, for
the printing paper 1 on the platen 2 to which the sublimation
dyes are sequentially transferred, thé cover film 13 is moved
in contact therewith . and the cover film 13 is hot pressed
on the printing paper 1 set on the platen 2 from the back
surface of the cover film 13 by using the thermal head 19
for use in hot pressing the cover film having the single
.heat generating portion having the width over its full width
as shown in Fig. 7. Reference numerals 27 and 28 designate
guide members for the ink ribbon 3.

Other portions are constructed similarly as in the

prior art printer.
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The operation of the printer seen in Fig. 9 will
be described in concrete. After the front and back surfaces
of a polyethylene telephthalate film was subjected to a
treatment for giving a heat-resisting property by applying
liquid containing silicone denatured epoxy resin and
hardener, thereon forﬁed are a thermal sublimation ink and
a cover f£ilm made of methylmethacrylate polymer to thereby
form the ribbon 3 shown in Fig. 3. The ink ribbon was
*heated from the back surface thereof by the thermal head 4
haviné a number of head elements for use in picture. image
in accordance with the video signal so as to sublimate the
sublimation dyes on the surface of the printing paper 1 |
whiéh was set on the platen 2, thus the picture image being
formed. The sublimation dyes may be yellow, magenta, cyan
and necessary black and used in turn repeatedly. Then, the
thermal head 19 comes in contact with the cover £ilm 13
formed on the ribbon 3 from the b;ck surface thereof and is
heated so as to hot melt and transfer the cover film 13.

In this case, the position of the cover f£ilm 13 upon
starting the lamination with respect to the pqsition of the
picture image was automatically deéermined. AS a tesult,
the cover film 13 was automatically released from the ribbon
base material and a print was finished good to have a very
smooth surface.

The embodiment shown in Fig. 10 will be described.
In this embodiment, there is used an integral type head 29

in which the thermal head 4 for picture image and the thermal
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head 19 having the single heat generating element for the
cover film are disposed in parallel to each other on the
surface of a ceramic plate. The picture image thermal head
4 of the head is inclined first to the surface of the print-

5 ing paper 1 set on the platen 2 and is heated to heat the
ink ribbon from the back surface side of the portion printed
with the sublimation ink so as to sublimate the sublimation
dve in accordance with the picture image information, thereby
‘forming the picture image. Then, the head is reversely

10 inclined a little at the side of the thermal head 19 having
the single heat generating element to be in contact with the
back surface of the ribbon sufficiently and to heat the
éover £ilm 13 on the back surface of the ribbon so as to
melt bond and transfer the cover film 13 on the printing

is paper. The others are formed similar to those of Fig. 1.

It will easily be understood that the embodiments
in Figs. 9 and 10 can achieve the same action and effect as
those of the embodiment in Fig. 4.
Further, according to the embodiments of the

20 invention, the picture is printed by the multi-element
thermal head which is heated in accordance with the picture
image information under the condition that the sublimation
.dye portion of the ribbon, is made in close contact with the
printing paper set on the platen to transfer the sublimation

25 dye on the printing paper thereby printing the picture image
by the thermal head having the single heat generating element

over its full width for hot pressing the cover film on the
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printing paper under the condition that the printing paper
and the cover £ilm are made in close contact with each other
on the platen and the ink ribbon coated with the sublimation
dye portions and by using the cover film in the predetermined
alignment. Thus, the lamination of the cover film can be
carried out stably and positively and the overall arrangement
of the apparatus can be made smaller in size and more simple

in construction.
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1. A printer characterized by a platen for holding
therearound a printing paper, a thermal print head having

a number of heat gegFrating elements for heating a subli-
mation dye portion of an ink ribbon in accordance with a
picture image information under the condition that said

ink ribbon containing the sublimation dye is made in close
‘contact with said printing paper set on said platen and for
transferring said sublimation dye of said ink ribbon on said
printing paper, and a thermal head having a single heat
generating element over its full width and for hot pressing
a cover film on said printing paper under the condition
that said cover film is made in close contact with said

printing paper printed and set on said platen.

2. A printer characterized by a platen for holding
therearound a printing paper, an ink ribbon having formed
thereon a sublimation dye portion and a cover film in a
predetermined alignment, a multi-element thermal print head
for heating said sublimation dye portion of said ink ribbon
in accordance with a picture image information under the
'condition that said printing paper on said platen is made
in contact with said sublimation dye portions of said ink
ribbon and for transferring said sublimation dye on said
printing paper so as to print a picture image thereon, and

a thermal head having a single heat generating portion over
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its full width and for hot pressing said cover film on said
printing paper under the condition that said printing

paper printed is made in close contact with said cover film.

3. A printer characterized by a platen for holding
therearound a printing paper, a supply roll for supplying an
ink ribbon coated with a predetermined sublimation dye, a

supply roll for supplying a cover f£ilm, a thermal head for

‘heating said ink ribbon in accordance with a picture image

information under the condition that said ink ribbon is made
in close contact with said printing paper set on said platen
and for transférring said sublimation dye of said ink ribbon
on said printing paper, and a thermal head for hot pressing
said cover film on said printing paper at different position

on said platen.

4. A printer according to claim 3, characterized in
that said thermal head for hot pressing said cover f£ilm on
said printing paper is formed of a single heat generating

element.
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EXPLANATION FOR REFERENCE NUMERALS

Reference numeral (1) represents the printing
paper, (2) the platen, (3) the ink ribbon, (4) the thermal
transfer head, (13) and (16) the cover films, and (19)

the hot pressing thermal head for the cover f£ilm.
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