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(57) ABSTRACT 
Athermal transfer printer is capable of printing a plurality of 
images from one picture block of an ink sheet. The thermal 
transfer printer includes a damage prediction part that makes 
prediction of damage on a Subsequent print image to be 
generated by printing of a preceding image by predicting 
damage on the ink sheet to be generated by printing of the 
preceding image, and a print control part that prints the 
preceding image while exerting control to suppress genera 
tion of the predicted damage on the Subsequent print image 
based on the damage prediction. 

6 Claims, 7 Drawing Sheets 
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1. 

THERMAL TRANSFER PRINTER 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a thermal transfer printer 

and more specifically, to a thermal transfer printer capable of 
printing a plurality of images from one picture block of an 
ink sheet. 

Description of the Background Art 
Generally, a thermal transfer printer transfers ink in each 

line of an ink sheet onto a sheet of paper by conveying the 
ink sheet and the sheet of paper contacting each other under 
pressure between a thermal head and a platen roller, and at 
the same time, by controlling generation of heat in the 
thermal head. Generally, images of three color components 
including Y (yellow), M (magenta) and C (cyan) are placed 
one above the other and transferred, and thereafter, an OP 
(overcoat) layer is transferred, thereby enhancing resistance 
to whether and resistance to fingerprints of a printed matter. 

Regarding a thermal transfer printer is for use in printing 
of photographs, it is assumed that an existing ink sheet has 
a large size covering a sum of the sizes of a plurality of 
images. In this case, use of an ink sheet of a small size 
corresponding to the minimum size required for printing of 
each image is preferred. This however involves initial costs 
required for preparation of a die to form a cylinder for new 
ink sheets, and management costs in response to the 
increased number of types of ink sheets. Application of the 
existing ink sheet reduces these costs so that it acts quite 
advantageously in terms of costs. So, according to a known 
technique, a plurality of images is printed by using a 
large-sized ink sheet (see for example Japanese Patent 
Application Laid-Open No. 2007-90798). 

For printing of first and second images, for example, each 
color component of the first image is transferred to print the 
first image. Next, in order to find the beginning of each color 
component of the second image, an ink sheet having a region 
not having been used for printing is rewound. Then, the 
second image is printed by using the region not having been 
used for printing. 

If a dye-Sublimation printer prints an image of a high 
density or makes prints at high speed, excessive thermal 
energy is applied to an ink sheet per unit area. The ink sheet 
is made of a very thin base material. So, in response to 
application of thermal energy, the base material of the ink 
sheet is seriously damaged which may lead to shrinkage 
thereof. The base material of the ink sheet shrinks at a rate 
that varies in response to the magnitude of thermal energy. 
So, if the ink sheet is rewound to find a region not having 
been used for printing, damage on the ink sheet generated 
during printing of a preceding image may adversely affect 
printing of a Subsequent image. By way of example, a 
printing crease may be formed or the ink sheet may fracture 
during printing of the Subsequent image. This adverse effect 
becomes noticeable especially if a plurality of images is 
formed by using a large-sized ink sheet. 
The aforementioned problem may be solved by printing 

means disclosed in Japanese Patent Application Laid-Open 
No. 2007-90798. This printing means determines damage 
generated on an ink sheet by printing of a preceding image 
based on the average of the gradations of the density of the 
preceding image, and thereafter prints a Subsequent image. 
The printing means suggested in Japanese Patent Appli 

cation Laid-Open No. 2007-90798 changes a position of an 
ink sheet to be used based on the density of a print image, 
thereby reducing the probability of fracture of the ink sheet 
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2 
and maintaining the efficiency of print time during printing 
of a plurality of images by using a large-sized ink sheet. 
However, this may complicate a print sequence. As an 
example, when the ink sheet being used is reattached to a 
printer, a used region of the reattached ink sheet should be 
specified in order to determine a position of the ink sheet to 
be used. 

Japanese Patent Application Laid-Open No. 2007-90798 
further suggests means for determining damage generated 
on the ink sheet by printing of a preceding image. If this 
means determines that the ink sheet is seriously damaged, a 
damaged picture block of the ink sheet is not used by 
rewinding the ink sheet, but other part of the ink sheet is 
used for printing. However, this technique may make part of 
the ink sheet left unused become useless, generating a fear 
of increase of operational costs. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a thermal 
transfer printer that reduces damage on an ink sheet, making 
it possible to Suppress generation of a printing crease in a 
Surface of a printed matter due to damage on the ink sheet. 
The thermal transfer printer of the present invention is 

capable of printing a plurality of images from one picture 
block of an ink sheet. The thermal transfer printer includes 
a damage prediction part that makes prediction of damage 
on a Subsequent print image to be generated by printing of 
a preceding image by predicting damage on the ink sheet to 
be generated by printing of the preceding image, and a print 
control part that prints the preceding image while exerting 
control to Suppress generation of the predicted damage on 
the Subsequent print image based on the damage prediction. 

According to the present invention, even if the preceding 
image to be printed is such an image that generates damage 
on the ink sheet, the damage prediction part predicts damage 
on the ink sheet, and the preceding image is printed while 
control is exerted to Suppress generation of the predicted 
damage on the Subsequent print image based on the damage 
prediction. As a result, generation of damage Such as a 
printing crease in the Subsequent print image can be Sup 
pressed. 

These and other objects, features, aspects and advantages 
of the present invention will become more apparent from the 
following detailed description of the present invention when 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the structure of a thermal transfer printer of 
a first preferred embodiment; 

FIG. 2 shows a mechanism of conveying an ink sheet of 
the thermal transfer printer of the first preferred embodi 
ment; 

FIG. 3 is a functional block diagram of the thermal 
transfer printer of the first preferred embodiment; 

FIG. 4 shows regions of the ink sheet of the thermal 
transfer printer of the first preferred embodiment; 

FIG. 5 shows creases generated in the ink sheet of the 
thermal transfer printer of the first preferred embodiment; 

FIG. 6 shows an IC tag of the thermal transfer printer of 
the first preferred embodiment; and 

FIG. 7 shows density control performed in a thermal 
transfer printer of a second preferred embodiment. 
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EMBODIMENT FOR CARRYING OUT THE 
INVENTION 

First Preferred Embodiment 

<Structure> 

FIG. 1 shows the structure of a thermal transfer printer of 
a first preferred embodiment. An ink sheet 34 wound around 
ink bobbins 28 and 29, and a sheet of paper 27 wound 
around a paper roll 33, contact each other under pressure 
between a thermal head 6 and a platen roller 30. The thermal 
head 6 heats the ink sheet 34 to transfer ink applied to the 
ink sheet 34 onto the sheet of paper 27 being a target object 
of transfer. The sheet of paper 27 is conveyed by a grip roller 
31 contacting a pinch roller 32 under pressure. 
The grip roller 31 is driven by a grip roller-specific motor 

11 (FIG. 3). A cam 10 (FIG. 3) is provided in the thermal 
head 6. The thermal head 6 is placed at a fixed position that 
can be controlled in response to the angle of rotation of the 
cam 10. 

FIG. 2 shows a mechanism of conveying the ink sheet 34. 
The ink bobbins 28 and 29 are driven by an ink bobbin 
specific motor 8. An ink cassette 35 housing the ink sheet 34 
is attached to the ink bobbin 28 to feed the ink sheet 34. A 
torque limiter 9 that limits torque on the ink bobbin 28 is 
incorporated into a mechanism for driving the ink bobbin 28. 

FIG. 3 is a functional block diagram of the thermal 
transfer printer of the first preferred embodiment. A host PC 
1 is provided outside a printer 100 and is connected to the 
printer 100. The host PC1 enters image data into the printer 
100. A CPU 2 converts the image data entered into the 
printer 100 to print data, and stores the print data in a first 
memory 3. The CPU 2 also controls a thermal head con 
troller 5 and a mechanical controller 7. 

The thermal head controller 5 drives the thermal head 6 
based on print data stored in the first memory 3 and a 
reference table stored in a second memory 4, thereby trans 
ferring ink on the ink sheet 34 onto the sheet of paper 27 
being a target object of transfer. The first memory 3 is a hard 
disk drive or a DRAM, for example, and the second memory 
4 is a flash ROM, for example. 
The mechanical controller 7 controls the grip roller 

specific motor 11 for driving the grip roller 31, the ink 
bobbin-specific motor 8 for driving the ink bobbins 28 and 
29, the torque limiter9 for limiting the rotational torque of 
the ink bobbin 28, and the cam 10 provided in the thermal 
head 6. 

FIG. 4 shows the ink sheet 34 used to print a plurality of 
images. The ink sheet 34 is fed from the ink bobbin 28, and 
is rolled up by the ink bobbin 29. The ink sheet 34 is 
composed of a Yink region 12 coated with ink of a Y color 
component, an M ink region 13 coated with ink of an M 
color component, a C ink region 14 coated with ink of a C 
color component, and an OP layer region 15 coated with an 
overcoat layer that are formed repeatedly in turn in this order 
when viewed from the side toward which the ink sheet 34 is 
rolled up. The Y.M and C ink regions 12, 13 and 14, and the 
OP layer region 15 form one group, and this group corre 
sponds to one picture block. An ink sheet generally includes 
many such groups. To be specific, different picture blocks 
come before and after the picture block of the ink sheet 34 
shown in FIG. 4. 
The Y ink region 12 is composed of image regions 

including a first image 12a, a second image 12b, and ann" 
image 12c. The M and C ink regions 13 and 14, and the OP 
layer region 15 are composed in the same manner. 
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4 
<Print Operation> 

For transfer of an image onto the sheet of paper 27, while 
the ink sheet 34 being heated by the thermal head 6 contacts 
the sheet of paper 27 under pressure, the ink sheet 34 is 
rolled up and the sheet of paper 27 is conveyed by the grip 
roller 31, thereby transferring each line of the image. During 
the transfer, the thermal head controller 5 determines an 
energized period for the thermal head 6 based on print data 
stored in the first memory 3 and according to a reference 
table stored in the second memory 4. The print data is 
expressed in terms of the gradation value of image data 
separated into Y. M. and C color components. The reference 
table contains the gradation value and the OD value (optical 
density value) of a transferred image in association with 
each other. The energized period for the thermal head 6 is 
determined based on the OD value. As an example, the 
energized period is made longer in response to the higher 
OD value. In this case, the ink sheet 34 is heated with heat 
of higher temperature, so ink is transferred more densely 
onto the sheet of paper 27. Conversely, for transfer of ink at 
a lower density, the energized period is made shorter. 

In the description given below, printing of a first image 
means transfer of images of components of the first image, 
specifically first images 12a, 13a, 14a and 15a that are 
placed one above the other. 

It is assumed that images including the first image and the 
n" image are printed sequentially by using the ink sheet 34 
of FIG. 4. First, the ink sheet 34 is rolled up to find the 
beginning of the first image 12a in the Yink region 12, and 
then the first image 12a is transferred onto the sheet of paper 
27. Next, the ink sheet 34 is rolled up to find the beginning 
of the first image 13a in the Mink region 13, and then the 
first image 13a is transferred onto the sheet of paper 27 to 
cover the first image 12a from above. The ink sheet 34 is 
further rolled up to find the beginning of the first image 14a 
in the C ink region 14, and then the first image 14a is 
transferred onto the sheet of paper 27 to cover the first image 
13a from above. The ink sheet 34 is further rolled up to find 
the beginning of the first image 15a in the OP layer region 
15, and then the first image 15a is transferred onto the sheet 
of paper 27 to cover the first image 14a from above. As a 
result, printing of the first image is completed. 

Next, the ink sheet 34 is rewound to find the beginning of 
the second image 12b in the Y ink region 12, and then the 
second image 12b is transferred. Then, like the printing of 
the first image, the second images 13b and 14b of the 
corresponding color components and the second image 15b 
are transferred, thereby completing printing of the second 
image. This operation is repeated until an (n-1)" image is 
printed. After printing of the n" image is completed, the ink 
sheet 34 is rolled up to find the beginning of a Yink region 
of a next picture block without rewinding the ink sheet 34 to 
the side from which the ink sheet 34 is fed. 
<Prediction of Damage on Ink Sheet 

It is assumed for example that a print image is a high 
density blackish image so the ink sheet 34 is seriously 
damaged during printing. In this case, if a Subsequent image 
is printed after the ink sheet 34 having been rolled up by the 
ink bobbin 29 is rewound toward the side to feed the ink 
sheet 34, ink sheet creases 40 are generated in the ink sheet 
34 while the ink sheet 34 is rewound toward the side to feed 
the ink sheet 34 as shown in FIG. 5. As a result, printing 
damage Such as a printing crease may be generated with high 
probability on a surface of a printed matter while the 
Subsequent image is printed. The ink sheet 34 may fracture 
if the ink sheet 34 is damaged seriously. This may make it 
impossible to print the Subsequent image. 
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In response, in the thermal transfer printer of the first 
preferred embodiment, the host PC 1 predicts damage on a 
Subsequent print image to be generated due to damage on the 
ink sheet 34 generated by printing of a preceding image, 
specifically, predicts damage on the ink sheet 34. If the host 
PC 1 predicts that printing of the preceding image will 
damage the Subsequent print image seriously, specifically, 
that damage will be generated, the thermal transfer printer 
exerts control to suppress generation of a printing crease in 
the Subsequent print image. 
A damage prediction part that predicts damage on the ink 

sheet 34 is described next. The first preferred embodiment 
employs a technique disclosed in Japanese Patent Applica 
tion Laid-Open No. 2007-90798 as the damage prediction 
part. This technique predicts damage based on the averages 
of gradation values of a preceding image. 

With reference to FIG. 4, it is assumed that the first image 
is an image to be printed earlier. In this case, the second 
image is an image to be printed Subsequently. First, print 
data about the first image, specifically data about the gra 
dation values of the C, M and Y components of the first 
image, are retrieved from the first memory 3. Next, the 
average of gradation values of each color component is 
calculated, and the threshold of the average gradation value 
is set at 200, for example. Then, it is determined that damage 
will be generated if any one of the Y. M. and C image 
components has an average gradation value of 200 or higher. 
If it is determined that damage will be generated, the first 
image, namely, the preceding image is printed while control 
is exerted to suppress generation of a printing crease in the 
Subsequent print image. It is determined that damage will 
not be generated if each of the color components has an 
average gradation value of lower than the threshold. In this 
case, the first image is printed according to general proce 
dure. 

After the first image is printed, the ink sheet 34 is rewound 
to find the image 12b of the Y component of the second 
image. Before the second image is printed, prediction about 
damage is made by following the same way as that of the 
first image. Then, the second image is printed while control 
is exerted in response to a result of the damage prediction. 
This process is repeated until the n' image is printed. 

In addition to the aforementioned averages of gradation 
values of the preceding image, a distribution of high density 
regions of the preceding image may be used to make 
prediction about damage. In this case, images of the Y. M. 
and C components of the preceding image are allocated to 
properly divided areas, and the average of gradations is 
calculated for each of the areas. If high density areas having 
averages higher than a predetermined threshold are distrib 
uted densely so they are out of range of given standards, it 
is determined that damage will be generated. 

This way predicts damage by dividing an image into areas 
finely compared to the way of calculating the average 
gradation value of each of the entire image component, so 
that it is considered to be more preferable if employed in 
printing using an ink sheet that is susceptible to damage 
more easily than a generally used ink sheet. 
The aforementioned way of predicting damage may 

reflect ambient temperature, humidity, data about the wind 
ing position of the ink sheet 34, and information about the 
ink sheet 34 (described later). As an example, if ambient 
temperature is higher than normal temperature, the ink sheet 
34 is susceptible to damage more easily than in the normal 
temperature. So, the aforementioned threshold is made 
lower. The data about the winding position of the ink sheet 
34 indicates a position to which the ink sheet 34 is rolled up. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
This data is usable in determining the winding diameters of 
the ink bobbins 28 and 29. Generally, tension applied to an 
ink sheet changes in response to the winding diameter of an 
ink bobbin. So, damage can be predicted properly by adjust 
ing the aforementioned threshold in response to the winding 
diameter. 
The information about the ink sheet 34 is information 

about the heat resistance of the ink sheet 34, for example. 
Damage prediction can reflect the characteristics of the ink 
sheet 34 if this information is stored in advance in an IC tag 
36, and is read from the IC tag 36 placed on the axis of 
rotation of the ink sheet 34 as shown in FIG. 6. As an 
example, if an ink sheet to be used has heat resistance higher 
than that of a generally used ink sheet, the aforementioned 
threshold may be set higher than is generally assumed. This 
prevents damage prediction to a degree greater than neces 
Sary. 
The host PC 1 makes damage prediction in the first 

preferred embodiment. Alternatively, the CPU 2 of the 
printer 100 may make damage prediction. 
<Print Control Part 
The thermal transfer printer of the first preferred embodi 

ment includes a print control part that Suppresses generation 
of a printing crease in a Subsequent print image based on the 
aforementioned damage prediction. The print control part 
includes a print speed controller that controls a print speed. 
The print speed controller realizes printing at a speed 

lower than is generally assumed. The mechanical controller 
7 exerts control to reduce the speed of rotation of the grip 
roller-specific motor 11 for driving the grip roller 31, thereby 
realizing the print speed controller. If the aforementioned 
damage prediction part determines that damage will be 
generated, the print speed controller prints a preceding 
image at a speed lower than is generally assumed. 
<Effects-> 
The thermal transfer printer of the first preferred embodi 

ment is capable of printing a plurality of images from one 
picture block of the ink sheet 34. The thermal transfer printer 
includes the damage prediction part and the print control 
part. The damage prediction part makes prediction of dam 
age on a Subsequent print image to be generated by printing 
of a preceding image by predicting damage on the ink sheet 
34 to be generated by printing of the preceding image. The 
print control part prints the preceding image while exerting 
control to Suppress generation of the predicted damage on 
the Subsequent print image based on the damage prediction. 

So, if the damage prediction part determines that damage 
will be generated on the ink sheet 34, the print control part 
Suppresses generation of damage Such as a printing crease in 
the Subsequent print image. 
The print control part of the thermal transfer printer of the 

first preferred embodiment includes the print speed control 
ler that controls a print speed. So, if the damage prediction 
part determines that damage will be generated on the ink 
sheet 34, the print speed controller prints the preceding 
image at a low speed, making it possible to suppress 
generation of damage Such as a printing crease in the 
Subsequent print image at low costs. 

Second Preferred Embodiment 

Like that of the first preferred embodiment, a thermal 
transfer printer of a second preferred embodiment includes 
a damage prediction part and a print control part. The 
structure, the basic print operation, and the damage predic 
tion part of the thermal transfer printer of the second 
preferred embodiment are the same as those of the first 
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preferred embodiment, so they will not be described again. 
In the second preferred embodiment, the print control part 
includes a print density controller that controls the density of 
a print image. 
A print density is controlled by changing a reference table 

shown in FIG. 7. As is already described above, the refer 
ence table contains the gradation value of print data and the 
density of a print image in association with each other. It is 
assumed that the reference table generally determines the 
OD value based on a curve 20a. If the damage prediction 
part determines that damage will be generated, the print 
density controller changes the basis of the reference table to 
a curve 20b or 20c, thereby lowering the maximum of the 
OD value of a print image. To be specific, the print density 
controller prints a preceding image while lowering the print 
density of part having a particularly high density of image 
data of the preceding image. 
A print density is lowered not only in the aforementioned 

way but it may also be lowered by multiplying the gradation 
value of image data by a proper coefficient. As an example, 
gradation data stored as print data in the first memory 3 is 
multiplied by a proper coefficient such as 0.9, and resultant 
gradation data is used as new print data. As a result, the 
density of an entire print image can be lowered. 
<Effects-> 
The print control part of the thermal transfer printer of the 

second preferred embodiment includes the print density 
controller that controls a print density. The print density 
controller makes the print density of a preceding image 
lower than is generally assumed. As a result, like in the first 
preferred embodiment, generation of damage such as a 
printing crease in a subsequent print image can be Sup 
pressed. 

Third Preferred Embodiment 

Like that of the first preferred embodiment, a thermal 
transfer printer of a third preferred embodiment includes a 
damage prediction part and a print control part. The struc 
ture, the basic print operation, and the damage prediction 
part of the thermal transfer printer of the third preferred 
embodiment are the same as those of the first preferred 
embodiment, so they will not be described again. In the third 
preferred embodiment, the print control part includes a 
tension controller that controls tension on the ink sheet 34. 

The ink sheet 34 receives tension applied to part thereof 
extending between the ink bobbin 29 toward which the ink 
sheet 34 is rolled up and the thermal head 6, and tension 
applied to part thereof extending between the thermal head 
6 and the ink bobbin 28 to feed the ink sheet 34. In the 
instant specification, tensions applied to these parts are 
called roll-up tension and feed tension respectively. In the 
instant specification, “tension' is an inclusive word for the 
roll-up and feed tensions. 

It is generally known that a printing crease is generated 
easily in a print image if the image is printed while the ink 
sheet 34 is placed under high tension. The ink sheet 34 in 
this condition may fracture if it is used for printing. 
As described in the first preferred embodiment, the ink 

sheet 34 is conveyed by the ink bobbins 28 and 29, and the 
ink bobbins 28 and 29 are each driven by the ink bobbin 
specific motor 8. The ink bobbin-specific motor 8 may be a 
DC motor, for example. 
The tension on the ink sheet 34 can be adjusted dynami 

cally by PWM (pulse width modulation) controlling the ink 
bobbin-specific motor 8. The tension on the ink sheet 34 can 
also be adjusted dynamically by Switching a mechanism for 
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8 
driving the ink bobbin 28 by driving the ink bobbin 28 
through the torque limiter 9. The torque limiter 9 may also 
be provided to a mechanism for driving the ink bobbin 29, 
for example. In this case, a plurality of torque limiters 9 is 
provided to Switch driving mechanisms, making it possible 
to adjust tension more finely. In the third preferred embodi 
ment, if the damage prediction part determines that damage 
will be generated, a preceding image is printed while tension 
on the ink sheet 34 is made lower than is generally assumed. 
<Effects-> 
The print control part of the thermal transfer printer of the 

third preferred embodiment includes the tension controller 
that controls tension on the ink sheet 34. The tension 
controller makes tension on the ink sheet 34 lower than is 
generally assumed. As a result, like in the first preferred 
embodiment, generation of damage Such as a printing crease 
in a Subsequent print image can be suppressed. 

Fourth Preferred Embodiment 

Like that of the first preferred embodiment, a thermal 
transfer printer of a fourth preferred embodiment includes a 
damage prediction part and a print control part. The struc 
ture, the basic print operation, and the damage prediction 
part of the thermal transfer printer of the fourth preferred 
embodiment are the same as those of the first preferred 
embodiment, so they will not be described again. In the 
fourth preferred embodiment, the print control part includes 
a pressure controller that controls pressure of the thermal 
head 6. It is described next how pressure of the thermal head 
6 is controlled. 
As described in the first preferred embodiment, the cam 

10 is provided in the thermal head 6. In response to rotation 
of the cam 10, the fixed position of the thermal head 6 is 
changed, thereby changing pressure applied between the 
thermal head 6 and the platen roller 30. Generally, reducing 
pressure of the thermal head 6 makes damage on the ink 
sheet 34 less likely, specifically, makes generation of a 
printing crease less likely. However, reducing pressure of the 
thermal head 6 in turn reduces adhesive force acting 
between the ink sheet 34 and the sheet of paper 27, so a 
printing blur may be generated easily. 

In the fourth preferred embodiment, if the damage pre 
diction part determines that damage will be generated, a 
preceding image is printed while pressure of the thermal 
head 6 is made lower than is generally assumed. At this time, 
it is desirable that pressure of the thermal head 6 be 
controlled to fall within a range that does not generate the 
aforementioned printing blur. 
<Effects-> 
The print control part of the thermal transfer printer of the 

fourth preferred embodiment includes the pressure control 
ler that controls pressure of the thermal head 6. The pressure 
controller makes pressure of the thermal head 6 lower than 
is generally assumed. As a result, like in the first preferred 
embodiment, generation of damage Such as a printing crease 
in a Subsequent print image can be suppressed. 

Fifth Preferred Embodiment 

In a fifth preferred embodiment, printing is controlled in 
response to the type of the ink sheet 34 by the print speed 
controller, the print density controller, the tension controller, 
or the pressure controller described in the first to fourth 
preferred embodiments. As an example, the type of the ink 
sheet 34 means the characteristics of the ink sheet 34 that 
vary according to manufactures of the ink sheet 34. The type 
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of the ink sheet 34 also means the type of ink applied to the 
ink sheet 34, or size variations of the ink sheet 34, for 
example. It is assumed for example that reducing tension on 
the ink sheet 34 to be used for printing is not preferred 
depending on the characteristics of the ink sheet 34. In this 
case, printing is made while generation of damage on the ink 
sheet 34 is suppressed not only by the tension controller, but 
by the print speed controller, the print density controller, or 
the pressure controller. Printing may be controlled by a 
combination of the print speed controller, the print density 
controller, the tension controller, and the pressure controller. 
<Effects-> 
The print control part of the fifth preferred embodiment 

exerts control in response to the type of the ink sheet 34. An 
appropriate controller controls printing in response to the 
type of the ink sheet 34. As a result, generation of damage 
Such as a printing crease in a Subsequent print image can be 
Suppressed. 
The preferred embodiments of the present invention can 

be combined freely, and each of the preferred embodiments 
can be modified or omitted where appropriate without 
departing from the scope of the invention. 

While the invention has been shown and described in 
detail, the foregoing description is in all aspects illustrative 
and not restrictive. It is therefore understood that numerous 
modifications and variations can be devised without depart 
ing from the scope of the invention. 

What is claimed is: 
1. Athermal transfer printer capable of printing a plurality 

of images from one picture block of an ink sheet, comprising 
a damage prediction part that determines a damage pre 

diction on a section of said ink sheet that is used for the 
printing of a preceding image, and 

a print control part that controls a printing operation using 
said determined damage prediction so as to Suppress 
generation of damage on a Subsequent print image 
caused by the printing of said preceding image, when 
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said preceding image is printed by using a section of 
said ink sheet on which said damage prediction is 
made, wherein 

prior to the printing of said preceding image, said damage 
prediction part predicts whether damage on said ink 
sheet is generated or not if said preceding image is 
printed, 

in a case where said damage prediction part determines 
that damage on said ink sheet is generated, said print 
control part controls the printing operation using said 
determined damage prediction so as to Suppress gen 
eration of damage on said Subsequent print image 
caused by the printing of said preceding image, when 
said preceding image is actually printed by using a 
section of said ink sheet on which said damage predic 
tion is made, and 

said preceding image and said Subsequent image are 
printed by using a same picture block of said ink sheet, 
and 

an arrangement order of said preceding image and said 
Subsequent image along longitudinal direction in said 
same picture block of said ink sheet is not changed by 
said damage prediction. 

2. The thermal transfer printer according to claim 1, 
wherein said print control part includes a print speed con 
troller that controls a print speed. 

3. The thermal transfer printer according to claim 1, 
wherein said print control part includes a print density 
controller that controls a print density. 

4. The thermal transfer printer according to claim 1, 
wherein said print control part includes a tension controller 
that controls tension on said ink sheet. 

5. The thermal transfer printer according to claim 1, 
wherein said print control part includes a pressure controller 
that controls pressure of a thermal head on said ink sheet. 

6. The thermal transfer printer according to claim 1, 
wherein said print control part exerts control in response to 
the type of said ink sheet. 
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