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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates to a heat-sensitive
hot-melt image transfer sheet for use in a thermal
printer.

2. Prior Art:

There are known various heat-sensitive hot-melt
image transfer sheets for use in thermal printers. One
conventional heat-sensitive hot-melt image transfer
sheet comprizes a base of polyester having a thickness
ranging from 3 um to 9 um and a layer of hot-melt ink
coated uniformly on one surface of the base. In use, the
heat-sensitive hot-melt image transfer sheet is set in a
thermal printer while the hot-melt ink layer is being held
in contact with an image recording sheet and the
reverse side of the image transfer sheet is in contact
with the thermal head of the printer. Then, an electric
current representative of an image to be transferred is
supplied to the thermal head to heat the same. The hot-
melt ink is thus melted in a selected pattern such as
characters or a graphic figure by the heat of the thermal
head, and the melted ink pattern is transferred to the
image recording sheet.

When a colored image is to be recorded on a
recording sheet by a thermal printer, there is employed
a heat-sensitive hot-melt image transfer sheet which
comprises a base coated with full-page patterns of hot-
melt inks of different colors such as yellow, magenta,
cyan, and black. The hot-melt inks are successively
melted by the thermal head in selected image patterns
which are transferred overlappingly onto the recording
sheet, thus producing a colored image thereon.

The electric current or currents supplied to the ther-
mal head to record a desired monochromatic or colored
image are varied to vary the amount of the melted ink or
the amounts of melted inks, so that the area or areas in
which the hot-melt ink or inks are transferred to the
recording sheet are controlled to achieve a desired gra-
dation of density of the recorded image.

If the density of a portion of an image to be
recorded is low, then the level of the electric current fed
to the thermal head to reproduce the density is also low.
Therefore, the heat applied by the thermal head to the
hot-melt ink corresponding to that image portion is
absorbed by the surrounding hot-melt ink, reducing the
region in which the hot-melt ink is actually melted, so
that the hot-melt ink will not be sufficiently transferred
from the base of the image transfer sheet. As a result,
dots formed on the recording sheet by the transferred
hot-melt ink may lack portions thereof or become irreg-
ular in shape. When the hot-melt ink is heated to a lower
temperature, its viscosity remains higher, making it diffi-
cult for an intended quantity of hot-melt ink to be sepa-
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rated from the image transfer sheet base.

Conversely, if the density of an image portion to be
recorded is high, then the level of the supplied electric
current to accomplish the density is also high. The hot-
melt ink may then be melted and transferred exces-
sively, with the result that adjacent ink dots on the
recording sheet may be joined to or combined with each
other. When the hot-melt ink is heated to a higher tem-
perature, its viscosity becomes lower, with the result
that surrounding areas of hot-melt ink as well an
intended area thereof will be separated from the image
transfer sheet base. Thus, an excessive amount of hot-
melt ink tends to be supplied from the image transfer
sheet.

When the hot-melt ink or inks are hot melted and
transferred in a desired amount or amounts, the area or
areas on the recording medium in which the melted ink
or inks are present tend to vary from a desired size or
sizes. Then, the gradations of density of the image to be
recorded cannot accurately be controlled, the image
cannot sharply be recorded, and, if the image is
colored, the desired colors cannot be reproduced
exactly.

The ink or inks of the conventional heat-sensitive
hot-melt image transfer sheets are coated uniformly on
the entire surface of their bases. A special ink coat
applicator has heretofore been required in the produc-
tion of the heat-sensitive hot-melt image transfer
sheets. It has been difficult and costly to manufacture
the heat-sensitive hot-melt image transfer sheets.

SUMMARY OF THE INVENTION

In view of the aforesaid drawbacks of the conven-
tional heat-sensitive hot-melt image transfer sheets, it is
an object of the present invention to provide a heat-sen-
sitive hot-melt image transfer sheet which makes it pos-
sible to record sharper images to be recorded on a
recording sheet, and can be manufactured easily and
inexpensively.

According to the present invention, there is pro-
vided a heat-sensitive hot-melt image transfer sheet for
transferring an image to a recording sheet, comprising a
base, and a matrix of hot-melt ink dots coated on a sur-
face of the base at a regular pitch and selectively melta-
ble with heat applied through the base for transferring
an ink image to the recording sheet held against the
matrix of hot-melt ink dots. The total area of the hot-melt
ink dots ranges from 50 % to 90 % of the total area of
the surface of the base.

There is also provided a heat-sensitive hot-melt
image transfer sheet for transferring a colored image to
a recording sheet, comprising a base, and a plurality of
matrices of hot-melt ink dots of different ink colors
coated on a surface of the base at a regular pitch and
selectively meltable with heat applied through the base
for transferring respective ink images to the recording
sheet held against the matrices of hot-melt ink dots. The
matrices of hot-melt ink dots have corresponding dot
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arrays inclined at respective different angles to the
direction of an array of heating elements of the thermal
head of a thermal printer by which the image is
recorded on the recording sheet through the heat-sensi-
tive hot-melt image transfer sheet.

The above and other objects, features and advan-
tages of the present invention will become more appar-
ent from the following description when taken in
conjunction with the accompanying drawings in which
preferred embodiments of the present invention are
shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an enlarged fragmentary plan view of a
heat-sensitive hot-melt image transfer sheet
according to the present invention;

FIG. 2 is a cross-sectional view taken along line Il -
Il of FIG. 1;

FIGS. 3 through 5 are plan views showing patterns
in which hot-melt inks of different colors are coated
on a base; and

FIG. 6 is an enlarged fragmentary plan view of a
heat-sensitive hot-melt image transfer sheet
according to another embodiment of the present
invention.

DETAILED DESCRIPTION

As shown in FIGS. 1 and 2, a heat-sensitive hot-
melt image transfer sheet according to an embodiment
of the present invention comprises a base 10 in the form
of a polyester film which is coated on one surface
thereof with a matrix of dots 11 of hot-melt ink of polyes-
ter, the dots 11 having a substantially uniform thickness
ranging from about 1.5 um to 3.5 pm. The hot-melt ink
dots 11 are selectively meltable with heat applied
through the base 10 from the heating elements of the
thermal head 9 of a thermal printer.

The hot-melt ink dots 11 are each circular in shape
as shown in FIG. 1, and adjacent ones of these hot-melt
ink dots 11 are held in contact with each other at their
circumferential edges. The center-to-center pitch or
interval P between adjacent ones of the dots 11 is
smaller than the pitch of an array of heating elements of
the thermal head of a thermal printer in which the heat-
sensitive hot-melt image transfer sheet will be used.
The heating elements of the thermal head are usually
arranged at a density of 6 to 12 dots/mm. If the pitch P
of the dots 11 were equal to the pitch of the heating ele-
ments of the thermal head, then a moiré pattern would
tend to be produced in a recorded image.

When a high-density portion of an image is
recorded on a recording sheet (not shown) using the
heat-sensitive hot-melt image transfer sheet, since the
adjacent hot-melt ink dots 11 are formed independently
of each other, the melted ink dots 11 are less liable to be
attracted to and combined with each other. Accordingly,
the ink dots 11 in the high-density image portion do not
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adversely affect an adjacent area on the recording
sheet.

When a low-density portion of an image is recorded
on the recording sheet, the heat applied to the corre-
sponding ink dots 11 is not absorbed by hot-melt ink
dots 11 in a non-recording area adjacent to the low-den-
sity image portion, and hence the melted ink region pre-
vented from being reduced. The hot-melt ink dots 11 in
the low-density image portion are thus well transferred
sufficiently from the heat-sensitive hot-melt image
transfer sheet to the recording sheet without lacking
portions of these dots 11.

The area in which hot-melt ink dots 11 are to be
transferred onto the recording sheet can therefore be
controlled accurately. As a consequence, the gradations
of density of an image to be recorded can be controlled
with accuracy, and the recorded image is high in quality
and has sharp edges.

The hot-melt ink dots 11 can be coated on the base
10 by a conventional printing process such as the offset
printing process. The heat-sensitive hot-meltink dots 11
can be manufactured with ease and at a reduced cost.

For recording a colored image, as shown in FIGS.
3, 4, and 5, the base 10 is coated with matrices of hot-
melt ink dots 11Y, 11M, 11C of different colors such as
yellow (Y), magenta (M), and cyan (C), for example. The
hot-melt ink dots 11Y, 11M, 11C have corresponding dot
arrays inclined at respective angles 8Y, 6M, 6C with
respect to the direction of the array of heating elements
of the thermal head or the direction in which the image
transfer sheet is fed. The angles 6Y, 6M, 6C may be 90°,
60°, and 45°, respectively, for example.

With the dot arrays of the hot-melt ink dots 11Y,
11M, 11C of different colors being thus inclined at differ-
ent angles, an error referred to as a color shift caused
when the colors are overlapped is reduced. As a result,
the reproducibility of colors is increased, and a periodic
moiré pattern is prevented from being formed in the
resultant colored image.

As shown in FIG. 1, a binder 12 is coated on a sur-
face of the base 10 at the leading end thereof in front of
the hot-melt ink dots 11. Before the hot-melt ink dots 11
are selectively transferred to the recording sheet, the
binder 12 is applied to the recording sheet as it is placed
on the heat-sensitive hot-melt image transfer sheet, so
that the surface of the recording sheet can be
smoothed. Consequently, even when an image is
recorded on a sheet of ordinary paper, the image can
well be recorded on the ordinary paper sheet by
employing the heat-sensitive hot-melt image transfer
sheet.

FIG. 6 fragmentarily shows a heat-sensitive hot-
melt image transfer sheet according to another embod-
iment of the present invention. According to this embod-
iment, hot-melt ink dots 21 of circular shape are smaller
in size and adjacent dots 21 are held out of contact with
each other.

It was experimentally confirmed that the total area
occupied by the hot-melt ink dots should preferably be



5 EP 0 767 073 A1 6

50 % to 90 % of the entire area of the base 10. If the
total dot area were in excess of 90 % of the base area,
then the dots would be too closely positioned, i.e.,
excessively overlapped, and if the total dot area were
smaller than 50 % of the base area, then the density of
recorded images would be too low.

The hot-melt dots may be of other shapes than the
circular shape, e.g., they may be square, hexagonal, or
lozenged in shape.

Although certain preferred embodiments have been
shown and described, it should be understood that
many changes and modifications may be made therein
without departing from the scope of the appended
claims.

A heat-sensitive hot-melt image transfer sheet
transfers an ink image to a recording sheet when selec-
tively heated by the heating element of the thermal head
of a thermal printer. The image transfer sheet com-
prises a base coated on a surface thereof with a matrix
of circular hot-melt ink dots at a regular pitch. The hot-
melt ink dots are selectively meltable with heat applied
through the base by the heating elements for transfer-
ring an inkimage to the recording sheet held against the
matrix of hot-melt ink dots.

Claims

1. A heat-sensitive hot-melt image transfer sheet hav-
ing hot-melt ink thereon and being capable of being
in combination with a thermal printer, for transfer-
ring a colored image to a recording sheet with an
array of heating elements of a thermal head in a
thermal printer, the transfer sheet being capable of
being disposed over the thermal head of the ther-
mal printer and comprising:

a base; and

a plurality of matrices of hot-melt ink dots of dif-
ferent ink colors coated on a surface of said
base, each matrix being composed of a plural-
ity of arrays of hot-melt ink dots of the same
color with a constant center-to-center pitch
between adjacent dots, said hot-melt ink dots
being selectively meltable with heat applied by
said array of heating elements through said
base for transferring a color image to the
recording sheet held against said matrix of hot-
melt ink dots, said hot-melt ink dots having a
total area ranging from 50% to 90% of the total
area of the surface of said base, each dot array
of said plurality of arrays of hot-melt ink dots
being inclined at respective different angles to
a predetermined direction.

2. A heat-sensitive hot-melt image transfer sheet
according to claim 1, wherein the pitch between
adjacent dots is smaller than 6 to 12 dots/mm.

3. A heat-sensitive hot-melt image transfer sheet
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according to claim 1, wherein each of said hot-melt
ink dots is circular in shape.

A heat-sensitive hot-melt image transfer sheet
according to claim 1, wherein said hot-melt ink dots
have a thickness ranging from about 1.5 pm to 3.5
um.

A heat-sensitive hot-melt image transfer sheet
according to claim 1, wherein said different ink
colors comprise yellow, magenta, and cyan, and
said angles at which the dot arrays of the matrices
of the hot-melt ink dots of yellow, magenta, and
cyan are inclined are 90°, 60°, and 45°, respec-
tively.

A process for making a heat-sensitive hot-melt
image transfer sheet according to any of claims 1 to
5 comprising the steps of:

adjusting a plurality of matrices of hot-melt ink
dots of different ink colors coated on a surface
of said base, each matrix being composed of a
plurality of arrays of hot-melt ink dots of the
same color, with a constant center-to-center
pitch between adjacent dots, said hot-melt ink
dots being selectively meltable with heat
applied by said array of heating elements
through said base for transferring a color image
to the recording sheet held against said matrix
of hot-melt ink dots, said hot-melt ink dots hav-
ing a total area ranging from 50% to 90% of the
total area of the surface of said base,

and adjusting each dot array of said plurality of
arrays of hot-melt ink dots to be inclined at
respective different angles to a predetermined
direction.
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