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DESCRIPTION 

PCT/JP97/03060 

PRINTING APPARATUS AND PRINTING METHOD 

Technical Field 

The present invention relates to a printing apparatus, a printing method, 

5 and a storage medium storing a program for realizing the printing method, for 

example, relates to an apparatus and a method.for printing a color image 

with an ink ribbon on which inks for three colors, yellow (Y), magenta (M) and 

cyan (C), are repeatedly arranged in the lengthwise direction. 

Background Art 

10 A tape printer which can print images, corresponding to character data 

or symbol data, on a tape for labels, to be stuck on cassette tapes or files, 

··has, been conventionally in practical use. Also a color tape printer which 

can print color images on a tape has been used practically of late. 

Such a color tape printer uses an ink ribbon on which are repeatedly 

15 arranged inks for three colors, yellow (Y), magenta (M) and cyan (C), each of 

which has a constant length. In the color tape printer, a thermal head is 

heated and driven in accordance with print data to sequentially transfer the 

inks for the three colors held by the ink ribbon to the tape, so that the 

transferred inks are overlapped. Thus, a color image is printed on the tape. 

20 When this color tape printer prints an image with the colored ink, the tape 

and the ink ribbon are carried in the same direction, then only the tape is 

carried in the reverse diredion before the image is printed using the next ink 

color so that the print start position is adjusted. In this color tape printer, the 

color tape printer carries the ink ribbon in one direction. 

25 The m~ximum length of the color printing accomplished by the color 

tape printer (hereinafter referred as the maximum print length} during one 

printing operation (the transference of the inks for three colors, Y, Mand C, 

are performed once, respectively) corresponds to the length of each of the 

colored inks. That is, if the inks for Y, M and C are repeatedly arranged on 
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the ink ribbon at intervals of 10 cm, the maximum length of the color printing 

.for one printing operation is 10 cm. 

When the length of an image, corresponding to print data prepared with 

the tape printer, to be printed on the tape in the lengthwise direction equals 

5 the length of each of the inks arranged on the ink ribbon, the image 

corresponding to the print data can be printed while usi~g the inks for Y, M 

and C so that unused inks do not remain. 

However, when the length of an image to be printed is shorter than the 

maximum print length, the colored inks on the ink ribbon are only partially 

10 used because the ink ribbon is carried in the one direction. As a result, 

unused inks remain on the ink ribbon. Especially when the tape printer 

· prints many short images, the quantity of unused inks remaining on the ink 

ribbon increases. 

Disclosure of Invention 

15 It is an object of the present invention to provide a printing apparatus 

and a printing method for printing color images while using inks repeatedly 

arranged on an ink ribbon so that unused inks do not remain, and a storage 

medium storing a program for realizing the printing method. 

To accomplish the above object, a printing apparatus, according to the 

20 first aspect of the present invention, for printing an image by sequentially 

transferring inks for a plurality of colors, which are repeatedly arranged on an 

ink ribbon and which each has a predetermined length, to an elongated 

recording sheet so that the transferred inks are overlapped, is characterized 

in that the printing apparatus comprises: 

25 data input means for inputting a plurality of data items representing 

images to be printed; 

print length calculation means for calculating each of the print lengths 

of the images to be printed in response to the plurality of data items input 

through the data input means; 



W098/09821 PCT/.JP97/03860 
3 

data storage means for storing the plurality of data items input through 

the data input means; 

group calculation means for obtaining a group of the data items whose 

total print length, calculated by the print length calculation means from the 

5 plurality of data items stored in the data storage means, does not exceed the 

predetermined length; and 

print means for printing an image corresponding to the group of the 

data items obtained by the group calculation means by sequentially 

transferring the inks for the plurality of colors to the recording sheet so that 

1 O the transferred inks are overlapped. 

According to this printing apparatus, the group calculation means 

·obtains the group· of the data items whose.total -print length does not exceed 

the predetermined length. The printing means prints images corresponding 

to the group of the data items, obtained by the group calculation means, as a 

15 unit. Thus, the printing apparatus can print images corresponding to the 

data items while using the color inks arranged on the ink ribbon so that 

unused inks do not remain. 

The above described printing apparatus may further comprise print 

length storage means for storing each of the print lengths, calculated by the 

20 print length calculation means, while associating the pri~t lengths with the 

plurality of data items. In this case, the group calculation means may 

obtain the group of the data items while referring to the print length stored in 

the print length storage means. 

The above described printing .. apparatus may further comprise group 

25 information storage means for storing group·information, which represents 

the data items included in the group calculated by the group calculation 

means, while associating the group information with the data items. Jn this 

case, the printing means may print images corresponding to the data items 

in accordance with the group information stored in the group information 
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storage means. 

The above described printing apparatus may further comprise print 

information storage means for storing print information, representing the 

data items included in the group printed by the printing means, while 

5 associating the print information with the data items. In this case, the 

printing means may print images corresponding to the data items. 

The above described printing apparatus may further comprise data 

sorting means for sorting the plurality of data items stored in the data storage 

means in accordance with the print lengths calculated by the print length 

10 calculation means. In this case, the group calculation means may obtain 

the group of the data items from the plurality of data items sorted by the data 

sorting means. 

The above described printing~apparatus is characterized in that the 

group calculation means comprises: 

15 addition means for adding corresponding print length to the plurality of 

data items sequentially stored in the data storage means; 

first length detection means for detecting whether an addition result 

obtained by the addition means is shorter than the predetermined length; 

second length detection means for further detecting whether the 

20 addition result obtained by the addition means equals the predetermined 

length when the first length detection means detects that the addition-result 

Is not shorter than the predetermined length; 

· subtraction means·for·subtracting the print lengthlastadded by the 

addition means when ·the second. length. detection· means detects that the 

25 addition result does not equal to the predetermined length; and 

remaining data detection means for detecting whether the data items, 

whose corresponding print length is not targeted for addition by the addition 

means, remain or not. 

In this case, the group of the data items is comprised of the data items 
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whose corresponding print length is targeted by the addition means to be 

added and the corresponding print length is not targeted for subtraction by 

the subtraction means, and 

the printing means prints images corresponding to the group of the 

5 data items when the second length detection means detects that the addition 

result equals the predetermined length, or when the remaining data detection 

means detects that no data items remain, whose corresponding print length 

is not targeted for addition. 

In the above described printing apparatus, the printing means may 

1 O print images corresponding to the group of the data items in response to one 

of the group of the data items obtained by the group calculation means. 

The above described printing apparatus may. further comprise group 

· storage means-for storing a plurality of the groups of the data items obtained 

by the group calculation means. In this case, the printing means may 

15 sequent!ally print images corresponding to each of the groups of the data 

items stored in the group storage means. 

In the above described printing apparatus, the printing means may 

print marks at boundary positions among images corresponding to each of 

data items in the group when images corresponding to the group of the data 

20 items are printed. 

To accomplish the above object, a printing method, according to the 

second aspect of the present invention, for printing an image by transferring 

inks .for a plurality of colors, which are. repeatedly .arranged on an ink ribbon 

.and which each has a predetermined ler,gth, to an·e-longated recording sheet 

25 so that the transferred inks are overlapped, the printing method is 

characterized by including: 

print length calculation step for calculating a print length for each 

image to be printed corresponding to a plurality of data items representing 

· the images to be printed; 
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group calculation step for obtaining, from the plurality of data items, a 

group of the data items whose total print length calculated by the print length 

calculation step does not exceed the predetermined length; and 

printing step for printing images, corresponding to the group of the data 

5 items obtained by the group calculation step, by transferring the inks for the 

plurality of colors to the recording sheet so that the inks are overlapped. 

According to this printing method, the group of the data items whose 

total print length does not exceed the predetermined length is obtained at the 

group calculation step. Corresponding images are printed at the printing 

10 step while referring to the group of the data items, obtained at the group 

calculation step, as a unit. Because of this, images corresponding to each 

·of the data· ·items can be printed while using each of ·the colored inks 

arranged on the ink ribbon so that unused inks do not remain. 

To accomplish the above object, a computer-readable storage medium, 

15 according to th~ third aspect of the present invention storing, a program to 

accomplish a printing method for printing images by sequentially transferring 

inks for a plurality of colors, which are repeatedly arranged on an ink ribbon 

and which each has a predetermined length, to an elongated recording sheet, 

the storage medium is characterized by storing a program for accomplishing: 

20 print length calculation step for calculating a print length each image to 

be printed corresponding to a plurality of data items representing the images 

to be printed; 

group calculation step for obtaining groups of the data items whose 

total print length calculated by the.print calculation step does not exceed. the 

25 predetermined length; and 

printing step for printing images, corresponding to the group of the data 

items obtained by the group calculation step, by transferring the inks for the 

plurality of colors. 

Brief Description of Drawings 
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Fig. 1 is a block diagram showing the circuit structure of a color tape 

printer in an embodiment of the present invention. 

Fig. 2 is a schematic cross sectional view showing the structure of a 

printer section in a color tape printer shown in Fig. 1. 

5 Fig. 3 is a diagram showing the structure of a color ink ribbon used in a 

printer section shown in Fig. 2. 

Fig. 4 is a diagram showing the back of a tape used in a printer section 

shown in Fig. 2. 

Fig. 5 is a diagram showing the structure of data registers to be stored 

10 in a RAM in a color tape printer shown in Fig. 1. 

Fig. 6 is a flowchart showing a ·printing process for a color tape printer 

in an embodiment of the present invention. 

Fig, 7 is a diagram showing an ·example of print data for a color tape 

printer in the embodiment of the present invention, and showing the states of 

15 changes in print length Ln, addition flag Kn, and print flag Sn in the printing 

process shown in Fig. 6. 

Figs. SA to BC are diagrams exemplifying print data shown in Fig. 7, 

and showing the state of images transferred to a tape when the printing 

process shown in Fig. 6 is performed. 

20 Fig. 9 is a flowchart showing the other example of a printing process for 

a color tape printer in an embodiment of the present invention. 

Fig. 1 O is a flowchart showing the other example of a printing process 

for a color tape printer in an embodiment of the·present invention. 

Best Mode for Carrying Out the lnv:ention 

25 An embodiment of the present invention will now be described with 

reference to accompanying drawings. 

Fig. 1 is a block .diagram showing a circuit structure of a color tape 

printer in this embodiment. 

As shown in Fig. 1, the color tape printer comprises a control section 
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11, a key input section 12, a ROM 13, a RAM 14, a character generator 15, a 

display section 16, and a printer section 17. 

The control section 11 comprises a CPU (Central Processing Unit). 

Connected to the control section 11 are the key input section 12, the ROM 13, 

5 the RAM 14, the character generator 15, the display section 16, a printer 

control section 18 (to be described later) in the printer section 17, an ink 

position detector 27 (to be described later) in the printer section 17, and a 

tape position detector 28 (to be described later) in the printer section 17. 

The control section 11 executes a program stored in the ROM 13 while using 

10 the RAM 14 as a work area in response to control signals input at the key 

input section 12. 

·The key·input"section ·12 comprises character/symbol input keys for 

· ·· inputting alphanumeric characters, symbols, ·or the like,· and control keys 

such as a cursor key, a select/execute key, a mode set key, a register key, 

15 and a print key. 

The ROM 13 previously stores a processing program to be executed by 

the control section 11. The RAM 14 is used as a work area for the 

processing program executed by the control section 11. In the case for 

executing a later-described print process in this embodiment, areas for 

20 storing later-described data registers are prepared in the RAM 14. The 

character generator 15 previously stores bitmap patterns corresponding to 

characters and numeric characters input through the character/symbol input 

keys, or codes for symbols. 

The-display section 16 comprises.a· liquid crystal display device, .and 

25 displays characters input at the key input section 12 and images 

corresponding to images to be printed, or the like. 

The printer section 17 prints images on a tape using the thermal 

transfer method. As shown by the block diagram of a circuit structure in Fig. 

1 and by of a schematic cross sectional view Fig. 2, the printer section 17 
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comprises the printer control section 18, a thermal head 19, a motor 20, a 

head driver 21, a motor driver 22, a platen roller 23, an ink ribbon take-up 

spindle 24, a tape feed spindle 25, a tape cutter 26, the ink position detector 

27, and the tape position detector 28. 

5 Detachably attached to the printer section 17 is a tape cartridge 29 

containing an elongated tape T wound on a reel, and an ink ribbon R, wound 

on a reel, on which inks for three colors, yellow (Y), magenta (M) and cyan 

(C), are repeatedly arranged in constant lengths (for example, 10 cm). The 

width of the ink ribbon R corresponds to the width of the tape T. As shown 

10 in Fig. 3, index marks M1 to M3, which are colored black, for searching the 

inks for each of the colors are disposed at boundary positions among the 

inks Y, M, C, Y, ... ·on the ink ribbon R. The· lengths ofthe index marks M1 

to M3 differ.. Based on the difference in .the lengths, which colors sandwich 

the index mark can be detected. As shown in Fig. 4, position adjusting 

15 marks Tm are arranged in the lengthwise direction on the back of the tape T 

(a back surface of a tearaway sheet attached to the back surface of the tape 

T is included) at constant intervals. 

The printer control section 18 shown in Fig. 1 controls printer section 

17 while printing is performed under the control of the control section 11 . 

20 The thermal head 19 shown in Figs. 1 and 2 comprises a plurality of 

heating bodies 19a arranged in line across the tape T. The head driver 

drives the thermal head 19 in accordance with later-described print data so 

·that the heating bodies 19a irradiate heat to transfer the ink arranged on the 

ink ribbon ·R to the tape T. The motor 20drives.the:thermal .head 19 so .that 

25 it is revolved around an axis 19b, and the heating bodies 19a are pushed 

against the platen roller 23 via the ink ribbon R and the tape T when an 

image is printed. During a later-described tape rewinding operation, the 

heating bodies 19a are released from the platen roller 23. In the initial state, 

the heating bodies 19a of the thermal head 19 are released from the platen 
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roller 23. 

The motor 20 drives the thermal head 19, the platen roller 23, the ink 

ribbon take-up spindle 24, the tape feed spindle 25 and the tape cutter 26 

under the control of the motor driver 22. 

5 The motor 20 rotates the platen roller 23 in the direction shown by an 

arrow C in Fig. 2 when an image is printed. Thus, the tape T and the ink 

ribbon R are carried in the direction shown by an arrow A in Fig. 2. 

The motor 20 rotates the ink ribbon take-up spindle 24 in the direction 

shown by an arrow Din Fig. 2 to search for a next color ink in response to a 

10 detection result signal from the ink position detector 27 when the image 

printing for one of the colored inks, Y, M and C, is finished. 

The tape feed· spindle 25 is released· while-printing the image, and is 

rotated in the direction shown by an arrow E in Fig. 2 in response to the 

rotation of the platen roller 23. The motor 20 rotates the tape feed spindle 

15 25 in the diredion shown by an arrow F in Fig. 2 when the image printing with 

one of the colored inks, Y, M and C, is finished. Thus, the tape T is carried 

in the direction shown by an arrow Bin Fig. 2 for rewinding. 

After all of the images colored Y, M, and Care printed on the tape T, 

the tape cutter 26 is automatically activated by the motor 20 to cut the tape T 

20 on which the image is printed at a suitable position; 

In this embodiment, the thermal head 19, the platen roller 23, the ink 

ribbon take-up spindle 24, the tape feed spindle 25, and the tape cutter 26 

are driven by the motor 20, however, each of them may be driven by an 

exclusively assigned motor. 

25 The ink position detector 27 comprises an optical-transmission type 

sensor. When the tape cartridge 29 is attached to the printer section 17, 

the ink position detector 27 is inserted into a cutaway portion 29a of the tape 

cartridge 29 so that an optical emitter and an optical receiver of the sensor 

sandwich a carriage passage for the ink ribbon R. Light emitted by the 
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optical emitter of the sensor passes through the ink regions for Y, Mand C 

on the ink ribbon R, however, it is blocked by the index marks M1 to M3. 

The ink position detector 27 detects those index marks M1 to M3 to 

determined the positions of the inks for Y, M and C arranged on the ink 

5 ribbon R. 

A guide roller 29b for the tape T and guide rollers 29c to 29e for the ink 

ribbon R are disposed in the tape cartridge 29. 

The tape position detector 28 comprises an optical-reflection type 

sensor, and counts the number of position adjusting marks Tm, which pass it 

10 while the tape Tis carried, to detect the position of the tape. 

The operation of the printer section 17 during color printing will now be 

described with reference to Figs. 1 and 2 . 

. When the printer section 17 prints a color image, the motor driver 22 

drives the motor 20 to rotate the ink ribbon take-up spindle 24, thus, the ink 

15 ribbon R is carried in the direction shown by the arrow A in Fig. 2 in the initial 

state. The movement of the ink ribbon R is halted when it is determined 

that a head position for the ink for Y has reached a position corresponding to 

the thermal head 19a, based on the detection result obtained by the 

detection of the index marks M1 to M3 by the ink position detector 27. 

20 Then, the motor driver 22 drives the motor 20 to drive the thermal head 

19 so that the heating bodies 19a are pushed against the platen roller 23 via 

the ink ribbon R and the tape T. In this situation, the head driver 21 drives 

the thermal head 19 in accordance with later-described print data to cause 

the heating bodies 19a to irradiate heat. Because of this, the ink fc;>r Y 

25 arranged on the ink ribbon R is transferred to the tape T while the motor 

driver 22 drives the motor 20 to rotate the platen roller 23 and the ink ribbon 

take-up spindle 24. Thus, the ink ribbon R and the tape T are carried in the 

direction shown by the arrow A in Fig. 2. As a result, a Y-cotored image is 

printed on the tape T. 
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When the printing of the Y-colored image is completed, the motor 

driver 22 drives the motor 20 to release the heating bodies 19a from the 

platen roller 23. In this situation, the motor driver 22 drives the motor 20 to 

rotate the tape feed spindle 24 in the direction shown by the arrow Fin Fig. 2 

5 so that the tape T is carried in the direction shown by the arrow B in Fig. 2 the 

same distance as the length of the Y-colored image based on a detection 

result provided by the tape position detector 28. Further, the motor driver 

22 drives the motor 20 to rotate the ink ribbon take-up spindle 24 in the 

direction shown by the arrow D in Fig. 2 so that the ink ribbon R is carried 

10 until a head position of the ink for M reaches the position where the heating 

bodies 19a are located. 

, Then; an M.;colored image is -printed on the tape Tin the· same manner 

as is the Y-colored· image. When the printing of the·M-colored image is 

completed, the tape T and the ink ribbon Rare carried. Then, a C-colored 

15 image is printed on the tape Tin the same manner as are the YIM-colored 

images. 

When the printing of the C-colored image is finished, the motor driver 

22 drives the motor 20 to drive the platen roller 23 for carrying the tape T in 

the direction shown by the arrow A in Fig. 2. When a terminal position of 

20 the printed image on the tape T reaches a position where the tape cutter 26 

is located, the motor driver 22 stops the motor 20 to halt the movement of the 

tape T. In this situation, the motor driver 22 again drives the motor 20 to 

operate the tape cutter 26 and cut the tape T. 

The above operation facilitates, the printing of a color image is printed 

25 on the tape T. 

A printing process for the color tape printer of the embodiment will now 

be described. 

In this embodiment, when a mode is activated to execute a printing 

process for using the inks so that unused inks do not remain, areas for the 
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data registers shown in Fig. 5 are prepared in the RAM 14. 

The data registers, areas for which are prepared in the RAM 14, 

comprise an input data register 14a, a display data register 14b, a print data 

register 14c, a print data designation pointer register 14d, a print data item 

5 number register 14e, a maximum print length register 14f, a print length 

register 14g, an addition-finished flag register 14h, a print-finished flag 

register 14i, a total print length register 14j, and a print-finished data item 

number register 14k. 

The input data register 14a stores code data input in response to the 

1 o depression of the character/symbol input keys at the key input section 12. 

The display data register 14b stores bitmap data corresponding to images to 

···· be·.displayed on the display section 16. The.print-data register 14c stores 

· bitmap data corresponding to images to be. printed (hereinafter referred as 

print data) by the printer section 17. The print data designation pointer 

15 register 14d sets a pointer n for designating each of the print data items 

stored In the print data register 14c. The print data item number register 

14e stores a total number a of the print data items stored in the print data 

register 14c. The maximum print length register 14f stores maximum print 

length I which is determined based on the length of the inks for Y, M and C 

20 arranged on the ink ribbon R. The print length register 14g stores print 

lengths Ln of images to be printed, corresponding to the respective print data 

items, calculated based on the format (font size, font pitch, margins, or the 

like) of the print data items stored in the print data register 14c. The 

addition-finished flag register 14h stores .addition-finished flags Kn which are 

25 set to "1" when the print lengths Ln. corresponding to the respective print 

data items, stored in the print data register 14c are added to the later­

described total print length L, and are reset to "O" when the print lengths Ln 

are not added to the total print length L. The print-finished flag register 14i 

stores print-finished flags Sn which are set when images, corresponding to 
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the respective print data items, stored in the print data register 14c are 

printed, and are reset when images, corresponding to the print data items 

respectively, are not printed. The total print length register 14j stores the 

total print length L (which is "O" initially) to which the print lengths Ln of the 

5 print data items, designated by the print data designation pointer n with 

later-described processing, are added sequentially. The print-finished data 

item number register 14k stores the number of print data items Ns (which is 

"O" initially) whose corresponding print-finished flags Sn are set. 

The printing process for the color tape printer in this mode will now be 

10 described with reference to a flowchart in Fig. 6. 

The processing, detailed in this flowchart, starts when the print key at 

the -key input section 12 is operated after·activation oUhe mode to execute 

the-printing-process-for using the inks so that unused inks do not remain; the 

print data items are stored in the print data register 14c: and the total number 

15 of the print data items Na is stored in the print data item number register 14e. 

When the processing begins, the print lengths Ln are calculated in 

accordance with the formats for the corresponding print data items stored in 

the print data register 14c. The calculated print lengths Ln are stored in the 

print length register 14g respectively (step S1). After the print lengths Ln 

20 are calculated and stored in the print length register 14g, the print data 

designation pointer n becomes 111" as an initial value, and is stored in the 

print data designation pointer register 14d (step 52). 

·When the print:data designation pointer n becomes "1", a 

· .determination is made as to whether the print-finished flag Sn, which is 

25 stored in the print-finished flag register 14i and which corresponds to the 

print data item represented by the print data designation pointer n, is set or 

not (step S3). 

If it is determined at step 53 that the print-finished flag Sn is not set, 

then a determination is made as to whether the addition-finished flag Kn, 
. .. 

. ~- ., : : . . . . . . . .'· , ... , ." . . . .. . . -......... 
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which is stored in the addition-finished flag register 14h and which 

corresponds to the print data item represented by the print data designation 

pointer n, is set or not (step 54). 

If it is determined at step 53 that the print-finished flag Sn is set and if it 

5 is determined at step 54 that the addition-finished flag Kn is set, the value of 

the print data designation pointer n is increased by 1. The increased print 

·data designation pointer n is stored in the print data designation pointer 

register 14d (step 85). Then the flow returns to step 53. 

If it is determined at step 54 that the addition-finished flag Kn is not set, 

10 the print length Ln, which is stored in the corresponding print length register 

14g and corresponds to the print data item represented by the print data 

designation pointer n, is added to-the total print length. L stored in the total 

print length register 14j. That addition-result is stored in the total print 

length register 14j as a renewed total print length L (step 56). Then, the 

15 addition-finished flag Kn, corresponding to the print data item represented by 

the-print data designation pointer n, is set. The set addition-finished flag Kn 

is stored in the addition-finished flag register 14h (step 87). And a 

determination is made as to whether the total print length L stored in the total 

prtnt length register 14j is equal to or greater than the maximum print length I 

20 stored in the maximum print length register 14f (step 58). 

If it is determined at step 88 that the total print length L is not equal to 

or greater than the maximum print length I, the value of the print data 

designation pointer n is increased by 1. The increased print data 

·· ·designation pointer n is stored· in ·the-print -~ata designation. pointer register 

25 14d (step 59). Further, a determination is made as to whether the value of 

the print data designation pointer n is greater than the number of the print 

data items Na stored in the print data item number register 14e (step S10). 

If it is determined at step 510 that the value of the print data 

designation pointer n is not greater than the number of the print data items 

•• : •. : . • • .. • • • • • ! . . ~ • 'f : ~ \ • • . •.. .. • . :: :. ·.:: ~ ,l .. .. '·. ;· :- .. :· 
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Na, the flow returns to step 53. If it is determined at step S 1 O that the value 

of the print data designation pointer n is greater than the number of the print 

data items Na, the flow advances to later-described step S14. 

If it is determined at step SS that the total print length L is equal to or 

5 greater than the maximum print length I, a further determination is made as 

to whether the total print length L is greater than the maximum print length I 

(step 511). 

If it is determin.ed at step 11 that the total print length L is not greater 

than the maximum print length I, that is, the total print length L is equal to the 

10 maximum print length I, the flow advances to later-described step 514. If it 

is determined at step S 11 that the total print length L is greater than the 

maximum printlength I, the print length Ln, which is stored in the 

·. corresponding print length register 14g and corresponds to the print data 

item represented by the print data designation pointer n, is subtracted from 

15 the total print length L stored in the total print length register 14j. That 

subtraction-result is stored in the total print length register 14j as a renewed 

total print length L (step $12). Further, the addition-finished flag Kn, 

corresponding to the print data item represented by the print data 

designation pointer n, is reset. The reset addition-finished flag Kn is stored 

20 in the addition-finished flag register 14h (step 813). Then the flow goes to 

step 59. 

At step 514, after the addition-finished flag register 14h and the print­

finished flag register 14i are·referred to;.images,.corresponding to the print 

data :items whose addition-finished-flags Kn are .set and the·print-finished 

25 flags Sn are not set, are printed on the tape T using the above mentioned 

method. At that time, later-described cut-marks are printed among the 

images corresponding to the print data items. Further, the print-finished 

flags Sn, corresponding to the print data items having set addition-finished 

flags Kn, are set. The print-finished flags Sn are stored in the print-finished 

:· -·. ~;~ ... :; L-~· .. !.-~ -~ ·:~ ~ .. :, ,~ ;_ ~ ~ / . ~- : -~. ~ .-... ~ _ :·.- _.: · · ~ · ... '.. '.~ -~· ~ : ~- . . : . . • ... : . ~- ,: ; ·: :. · · ~: :· _.:;= ~ -:: ; :; .. ::~:. ~-- ~ ~ : -~ ~:.: ~: ~: ~: :~ i ·· f. ;··; ! .j.·.;_. ~ ·_i ~}.: :- . . . • , .. '., - : · -~ · =· ·. • • · =.: ~ : · . . ·· :.-: . '. = , · • · · 
: .·. . .. : . ·.~ .\ 
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flag register 14i (step S15). Moreover, the number of the print-finished flags 

Sn, which are newly set, Is added to the number of print-finished data items 

Ns stored in the print-finished data item number register 14k for storage as a 

renewed number of print-finished data items Ns (step 516). When the 

5 renewed number of print-finished data items Ns is stored in the print-finished 

data item number register 14k, a determination is made as to whether the 

number of print-finished data items is equal to the number of print data items 

Na stored in the print data item number register 14e (step S17). 

If it is determined at step S 17 that the number of print-finished data 

10 items Ns is not equal to the number of print data items Na, the total print 

length L stored in the total print length register 14j becomes "O" again (step 

518), then the flow returns to step 52. 1f it is .determined atstep S 17 that 

· the number of print-finished data items Ns is equal to the number of print 

data items Na, the flow is terminated. 

15 The operation of the color tape printer in this embodiment will now be 

described while exemplifying a concrete example~ 

In this example, it is assumed that the length of each of the inks for Y. 

M and C on the ink ribbon R in the color tape printer is 1 O cm, and the 

maximum print length I stored in the maximum print length register 14f is 10. 

20 It is also assumed that the print data items shown in Fig. 7 are stored in the 

print data register 14c, and the length for each of characters in the print data 

items is 1 cm. It is further assumed that the value of the print data 

designation pointer n corresponds to each ofthe print data items, as shown 

in Fig. 7, and the value of the numb.er·of the print data items Na is 7. 

25 When the processing, shown by a flowchart in Fig. 6, starts, the print 

lengths Ln, corresponding to the respective print data items, are calculated 

as shown in Fig. 7 The calculated print lengths Ln are stored in the print 

length register 14g (step S1). Then, the print data designation pointer n 

becomes "1". and a first print data item "AB" is designated (step S2) . 

.. :·.' :• 
. . ;. ' . . : .. 
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A determination is made as to whether the addition-finished flag Kn 

and the print-finished flag Sn (n=1 ), corresponding to the first print data item, 

are set or not (steps S3, S4). In this case, because both the addition­

finished flag Kn and the print-finished flag Sn are not set, the print length I 

5 (=2), corresponding to the first print data item represented by the print data 

designation pointer n (=1 ), is added to the total print length L (=0). The 

resultant total print length L (=2) is stored in the total print length register 14j 

(step 86). And the addition-finished flag Kn (n=1 ), corresponding to the first 

print data item represented by the print data designation pointer n (=1 ), is set. 

10 The set addition-finished flag Kn is stored in the addition-finished flag 

register 14h (step S7). 

Then, a determination is made as to whether the total print length L is 

equal to or greater than the maximum print-length I stored in the maximum 

print length register 14f (step $8). In this case, because the total print 

15 tength L (=2) is less than the maximum print length I (= 10), the value of the 

print data designation pointer n is increased by 1, therefore, it becomes "2" 

(step 89). Then, a determination is made as to whether the value of the 

print data designation pointer n is greater than the value of the number of 

print data items Na stored in the print data item number register 14e (step 

20 $10). In this case, because the value of the print data designation pointer n 

(=2) is less than the number of print data items Na (=7), the flow returns to 

step S3. A second print data item "ABC" is designated. 

Then, a determination is made as to whether the addition-finished flag 

Kn and ·the print-finished flag Sn· (n=2), corresponding to.the second print 

25 data item, are set or not (steps S3, $4). In this case, because both the 

addition-finished flag Kn and the print-finished flag Sn are not set, the print 

length I (=3) corresponding to the second print data item represented by the 

print data designation pointer n (=2) is added to the total print length L (=2). 

The resultant total print length L (=5) is stored in the total print length register 

' ~: \~(;. :,.(.'.:.~ .. ~-·~I:·~-.-({~-:.( :t:·; -;.~·:; ,{.;' ~ :! ·; ·~---~·/::: \~: :;·~ \.~-r~·./;. ~;~ .... ~ ~- ·, ~ .. ~- r : . ._,; . .. ~ ·t { ~ i,.. i .· ~ .: .. \ i ; '. ·t ·;. -~-. i-! f..Lt ~- f. t: /·/ :'.;··.·~.· ; ·~ ·"' i ~ : . .-: : :· i.': ~: .. ~·_;· .. ·. :· ·.i:, :=. '. \.:o:·:. : .:~ ' . . ~ ' . ' .. ,· .; ,. ·.' ;_ . : : .... :. ~:. 
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14j (step S6). Then, the addition·finished flag Kn (n=2), corresponding to 

the second print data item represented by the print data designation pointer n 

(=2), is set. The set addition·finished flag Kn is stored in the addition· 

finished flag register 14h (step S7). 

5 A determination is made as to whether the total print length L stored in 

the total print length register 14j is equal to or greater than the maximum 

print length I stored in the maximum print length register 14f (step SB). In 

this case, because the total print length L (=9) is less than the maximum print 

length I (=10), the value of the print data designation pointer n is increased by 

10 1, and therefore becomes 11411 (step 59): Then, a determination is made as 

to whether the value of the print data designation pointer n is greater than the 

number of print data items Na (step S10). In this .case, because the value 

of the print data designation pointer n (=4) ·is less· than the. number ofthe print 

data items Na {=7), the flow returns to step 53, and a fourth print data item 

15 11ABCD" is designated. 

Then, a determination is made as to whether the addition-finished flag 

Kn and the print-finished flag Sn (n=4), corresponding to the fourth print data 

item, are set or not (step 53, S4). In this case, because both the addition­

finished flag Kn and the print-finished flag Sn are not set, the print length I 

20 (=5), corresponding to the fourth print data item represented by the print data 

designation pointer n (=4), is added to the total print length L (=9). The 

resultant total print length L (=14) is stored in the total print length register 14j 

(step S6). And the addition-finished flag Kn (n=4), corresponding to the 

fourth print data item represented by the-print data. designation pointern (=~). 

25 is set. The set addition-finished flag Kn is stored in the addition.finished 

flag register 14f (step 57). 

A determination is made as to whether the total print length L stored in 

the total print length register 14j is equal to or greater than the maximum 

print length I stored in the maximum print length register 14f (step SS). In 

... ·. ~ . ~ ' ' , . ; .' . :. -'· . . . . 
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this case, because the total print length L (=14) is greater than the maximum 

print length I (=10), a further determination is made as to whether the total 

print length L stored in the total print length register 14j is greater than the 

maximum print length I stored in the maximum print length register 14f (step 

5 S11 ). In this case, because the total print length L (=14) is greater than the 

maximum print length I {=10), the print length I (=5) corresponding to the 

fourth print data item represented by the print data designation pointer n (=4) 

is subtracted from the total print length L (=14). The resultant total print 

length (=9) is stored in the total print length register 14j (step S12). The 

10 addition-finished flag Kn (n=4), corresponding to the fourth print data item 

represented by the print data de.signation pointer n (=4), is reset. The reset 

: addition•flnished flag Kn is stored in the addition-finished flag'. register 14h 

(step $13). 

Then, the value of the print data designation pointer n is increased by 1, 

15 and therefore becomes "5" (step S9). And a determination is made as to 

whether the value of the print data designation pointer n is greater than the 

value of the number of print data stored in the print data item number register 

14e (step 510). In this case, because the value of the print data 

designation pointer n (=5} is less than the number of print data items Na (=7), 

20 the flow returns to step 83. , Then, a fifth print data_ item "A" is designated. 

Then, a determination is made as to whether the addition-finished flag 

Kn and the print-finished flag Sn (n=5}, corresponding to the fifth print data 

item, are set or not (step 53, S4)~ In this case, because both·the addition­

. finished flag Kn and the print-finished flag Sn are not set, the print length I 

· 25 (=1), corresponding to the fifth print data item represented by the print data 

designation pointer n (=4), is added to the total print length L (=9). The 

resultant total print length L (=10) is stored in the total print length register 14j 

(step SS). Then the addition-finished flag Kn (n=5), corresponding to the 

fifth print data item represented by the print data designation pointer n (=5), 
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is set. The set addition-finished flag Kn is stored in the addition-finished 

flag register 14h (step S7). 

Then, a determination is made as to whether the total print length L 

stored in the total print length register 14j is equal to or greater than the 

5 maximum print length I stored in the maximum print length register 14f (step 

S8). In this case, because the total print length L (=10) is equal to the 

maximum print length I (=10), a further determination is made as to whether 

the total print length L stored in the total print length register 14j is greater 

than the maximum print length I stored in the maximum print length register 

10 14f (step 811). In this case, because the total print length L (=10) is equal 

to but not greater than the maximum print length I (=10), images 

· corresponding to the ·first, second, third:and fifth. print data items having the 

set addition.;.finished flags ·Kn, are printed on the :tape T by means of the 

above processing, as shown in Fig. 8A (step S14). At that time, the cut 

15 marks m are printed on boundaries of the images corresponding to the 

respective print data items as shown in Fig. 8A. The print-finished flags Sn 

respectively corresponding to the first, second, third and fifth print data items, 

whose corresponding images are already printed, are set. The set print­

finished flags Sn are stored in the print-finished flag register 14i (step S15). 

20 Further, the number of the set print-finished flags Sn (=4) is added to the 

number of print-finished data items Ns stored in the print-finished data item 

number register 14k to be stored as a renewed number of print-finished data 

items Ns (=4) (step 816). 

Then, a determination -is made as to whether·the ·renewed number of 

25 print-finished data items Ns ·is equal to the number of print data items Na 

(step S17). In this case, because the number of print-finished data items 

Ns (=4) is not equal to the number of print data items Na (=7), the total print 

length L becomes "O" again (step S18). Then, the value of the print data 

designation pointer n is set, and the first print data item "AB11 is designated 
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(step 82). 

Then, a determination is made as to whether the addition-finished flag 

Kn and the print-finished flag Sn (n=1 ), corresponding to the first print data 

item, are set or not (steps 83, S4). In this case, because both the 

5 addition-finished flag Kn and the print-finished flag Sn are set, the value of 

the print data designation pointer n becomes 112" (step 85). Then, the flow 

returns to step S3. When the value of the print data designation pointer n is 

''2", because both the addition-finished flag Kn and the print-finished flag Sn 

are set, the flow also returns to step S3 after the value of the print data 

10 designation pointer n becomes "3" (step 85). When the value of the print 

data designation pointer n is "3", because both the addition-finished flag Kn 

·· and the print;.flnished flag Sn are set, ·theJlow also ·returns to step 83 after 

the value ·of the print data designation pointer n becomes "4" (step SS). 

A determination is made as to whether the addition-finished flag Kn 

15 and the print-finished flag Sn (n=4) corresponding to the fourth print data 

item are set or not, in a situation where the fourth print data item "ABCD" is 

designated (steps S3, 84). In this case, because both the addition-finished 

flag Kn and the print-finished flag Sn are not set, the print length I (=5). 

corresponding to the fourth print data item represented by the print data 

20 designation pointer n (=4), is added to the total print length L (=O). The 

resultant total print length L (=5) is stored in the total print length register 14j 

(step 86). Then, the addition-finished flag Kn (n=4), corresponding to the 

first print data Item represented by the print:data:de~ignation pointer n (=4), 

is set. The set .addition-finished flag Kn is ·stored in the addition-finished 

25 flag register 14h (step 87). 

Then, a determination is made as to whether the total print length L 

stored in the total print length register 14j is equal to or greater than the 

maximum print length 1 stored in the maximum print length register 14h (step 

SS). In this case, because the total print length L (=5) is less than the 
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maximum print length I (=10), the value of the print data designation pointer n 

is increased by 1, and therefore becomes "5" (step S9). Then, a 

determination is made as to whether the value of the print data designation 

pointer n is greater than the number of print data items Na stored in the print 

5 data item number register 14e (step 510). Because the value of the print 

data designation pointer n (=5) is less than the number of the print data items 

Na (=7), the fifth print data item "A" is designated after the flow returns to 

step S3. 

Then a determination is made as to whether the addition-finished flag 

10 Kn and the print-finished flag Sn (n=1 ), corresponding to the fifth print data 

item, are set or not (steps S3, 54). In this case, because both the 

addition;.finished flag Kn and the print-finished flag Sn are set. the value of 

the print data designation pointer n becomes "6" (step 55). Then, the flow 

returns to step 53 after a sixth print data item "FGHIJ" is designated. 

15 Then, a determination is made as to whether the addition-finished flag 

Kn and the print-finished flag Sn (n=6), corresponding to the sixth print data 

item, are set or not (steps S3, S4). In this case, because both the 

addition-finished flag Kn and the print-finished flag Sn are not set, the print 

length I (=5), corresponding to the sixth print data item represented by the 

20 print data designation pointer n (=6), is added to the total print length L (=5). 

The resultant-total print length L (=1 O} is stored in the total print length 

register 14j (step $6). The addition-finished flag Kn (n=5), corresponding to 

the sixth print data item represented by the print data designation pointer n 

(=6), is set. The set addition-finished·flag Kn is stored in the addition-

25 finished flag register 14h (step 57). 

Then, a determination is made as to whether the total print length L 

stored in the total print length register 14j is equal to or greater than the 

maximum print length I stored in the maximum print length register 14f (step 

S8). In this case, because the total print length L (=10) is equal to the 
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maximum print length I (=10), a further determination is made as to whether 

the total print length L stored in the total print length register 14j is greater 

than the maximum print length I stored in the maximum print length register 

14f (step S11). In this case, because the total print length L (=10) is equal 

5 to but not greater than the maximum print length I (=10), Images 

corresponding to the fourth and sixth print data itf:)ms, having the addition­

finished flags Kn, are printed on the tape T as shown in Fig. BB (step S14). 

At that time, the print-finished flags Sn corresponding to the fourth and sixth 

print data items, whose corresponding images are already printed, are set. 

10 The set print-finished flags Sn are stored in the print-finished flag register 14i 

(step 515). Further, the number of the set.print-finished flags Sn (=2) is 

added to the 'number of the print-finished .data· items· Ns {=6). to be stored as a 

renewed number ofthe·print·finished print data.-items Ns (=6) (step S16). 

Then, a determination is made as to whether the renewed number of 

15 the print-finished data items Ns is equal to the number of the print data items 

Na (step S17). In this case, because the number of the print-finished data 

items Ns (=6) is not equal to the number of the print data items Na (=7), the 

total print length L becomes "O" again (step S18). Then, the value of the 

print data designation pointer n becomes "1 ", and the first print data item 

20 "AB" is designated (step S2). 

In the same manner as the above description, a determination is made, 

from the first print data item in order, as to whether the corresponding 

addition-finished flags·Kn and the print-finished flags Sn .are set or not {steps 

53, S4). in this case, because the addition•finished flags Kn and the print-

25 finished flags Sn, corresponding to the first print data item to the sixth print 

data item, are set, the value of the print data designation pointer n becomes 

"7" (step S5). Then, a seventh print data item "ABCDEFGH" is designated. 

Then, a determination is made as to whether the addition-finished flag 

Kn and the print-finished flag Sn (n=7), corresponding to the seventh print 
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data item, are set or not (steps S3, S4). In this case, because both the 

addition-finished flag Kn and the print-finished flag Sn are not set, the print 

length I (=8}, corresponding to the seventh print data item represented by the 

print data designation pointer n (=1 ), is added to the total print length L (=O). 

5 The resultant total print length L (=8) is stored in the total print length register 

14j (step $6). Then, the addition-finished flag Kn (n=7), corresponding to 

the seventh print data item represented by the print data designation pointer 

(=7), is set to "1". The set addition-finished flag Kn (n=7) is stored in the 

addition-finished flag register 14h (step 57). 

10 Then, a determination is made as to whether the total print length L 

stored in the total print length register 14j is equal to or greater than the 

maximum print length I stored in the maximum printJength register 14f(step 

58). In this case, because the total· print length L (=8) is Jess than the 

maximum print length I (=10), the value of the print data designation pointer n 

15 is increased by 1, and therefore becomes "8" (step S9). Then, a 

determination is made as to whether the value of the print data designation 

pointer n is greater than the number of print data items Na stored in the print 

data item number register 14e (step $10). Because the value of the print 

data designation pointer n (=8) is greater than the number of the print data 

20 items Na (=7), an image corresponding to the seventh print data item, having 

the set addition-finished flag Kn, is printed on the tape T as shown in Fig. SC 

(step 814). At that time, the print-finished flag Sn corresponding to the 

. seventh print data item, whose corresponding image is already printed, is set. 

The set print-finished flag Sn is store<;I in the .print~finished flag register 14i 

25 (step 515). Further, the number ofthe set print-finished flags Sn (=1) is 

added to the number of the print-finished data items Ns (=6) to be stored as a 

renewed number for the print-finished data items Ns (=7) (step 516). 

Then, a determination is made as to whether the renewed number of 

print-finished data items Ns is equal to the number of the print data items Na 
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(step 817). In this case, because the number of the print-finished data 

items Ns (=7) is equal to the number of the print data items Na (=7), the 

processing shown in the flowchart in Fig. 6 is terminated. 

In this example, all images corresponding to the seven print data items 

5 stored in the print data register 14c can be printed ~ith three times of the 

print operation by means of the processing described in this embodiment. 

Thus, 30 cm is used of each of the respective inks for Y, M and C arranged 

on the ink ribbon R. On the other hand, when images corresponding to 

seven print data items, as well as the case described in this example, are 

10 printed and conventional processing is used, the printing operation must be 

performed seven times. Therefore, the conventional processing requires 

-that 70 cm be used ofeach of the respective inks for Y, M and C arranged on 

the ink ribbon R. However, the actual length of an image to be printed is 28 

cm. While the processing described in this embodiment uses 93% of the 

15 inks for Y, M and C arranged on the ink ribbon R. the conventional 

processing uses only 40% of them. Therefore, as described in this example, 

with the present invention, color images can be printed, while using the color 

inks arranged on the ink ribbon R so that unused inks do not remain. 

As described above, the color tape printer des,cribed in this 

20 embodiment can print color images while using the inks on the ink ribbon R 

so that unused inks do not remain. 

In the above described embodiment, the print lengths Ln of the print 
• 

data items are added sequentially from-the print data· register in :the order in 

which stored to determine a combination having: a :length that is the nearest 

25 to the maximum print length I. On the contrary, the print -lengths Ln may be 

added sequentially, in order of their lengths, from the longest one to the 

shortest one or from the shortest one to the longest one, to determine which 

combination has a length that is the nearest to the maximum print length I. 

In this case. processing for sorting the print data items in accordance with 
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the print length Ln (step 520) may be performed between step 51 and step 

52, as shown by a flowchart in Fig. 9. Steps other than step 520 in the 

flowchart in Fig. 9 are the same as steps in the flowchart in Fig. 6. 

In the above described embodiment, whenever the combination of the 

5 print data items that is the nearest in length to the maximum print length I is 

obtained, images corresponding to the print data items are printed. On the 

contrary, images corresponding to each combination of the print data items 

~ay be printed sequentially after the combinations of the print data items in 

all patterns have been obtained. 

1 O Fig. 1 O shows a flowchart for explaining the execution of the processing. 

In this flowchart, steps 51 to 513 are the same as steps 51 to $13 in the 

flowchart shown in Fig. 6. However; whe·n.itis determined at step 510 that 

the value of the print data designation pointer n.is greater than the number of 

print data items Na, or it is determined at step 511 that the total print length L 

15 is not greater than the maximum print length I, the flow goes to step 530. 

The code Ns does not indicate the number of the print data items Na whose 

corresponding images have already been printed, but instead, indicates the 

number of the print data items Na whose print length L has already been 

added to the total print length L. 

20 At step 530, combinations of the print data items whose corresponding 

addition-finished flags Kn are newly set at step 57 and whose corresponding 

addition-finished flags Kn are not reset at step S13 are stored in the RAM 14. 

Then, the number of the set addition .. finished flags .Kn are added to the 

number. of addition-finished data items Ns (step 531). A determination is 

25 made as to whetherthe number of addition-finished data items Nsis equal to 

the number of the print data items Na stored in the print data item number 

register 14e (step S32). 

When it is determined at step 532 that the number of the addition­

finished data items Ns is not equal to the number of the print data items Na, 
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the total print length L to be stored in the total print length register 14j 

becomes "O" again (step 533}, and the flow returns to step 82. When it is 

determined at step 832 that the number of the print-finished data items Ns is 

equal to the number of the print data items Na, the printer section 17 

5 sequentially prints each, or the combinations, of the print data items stored in 

the RAM 14 at step 830 (step 834). When the i:>rinting is completed, all the 

corresponding print-finished flags Sn are set (step 535) and the processing 

is terminated. 

In the above described embodiment, print data comprising bitmap 

10 patterns corresponding to code data {input data), such as characters input at 

the key input section 12, are stored in the print data register 14c, print data 

- item by printdata item. -However, after a combination ofthe print data items 

to be printed has been -assembled,- bitmap -patterns corresponding to the 

combination of the print data items may be developed. 

15 In the above described embodiment, the cut marks mare printed at the 

boundaries of images corresponding to the print data items. However, the 

cut marks m may not be printed. In this case, when boundary positions 

among the images corresponding to the print data items reach the tape 

cutter 26, the printing operation is stopped once ~nd the tape cutter 26 is 

20 activated to cut the tape T. 

In the above described embodiment, the ink position detector 27 

detects the index marks M1 to M3 to detect the positions of the inks for Y, M 

and C arranged on the ink ribbon R, and the tape, position detector 28 counts 

the number of the position adjusting marks Tm. which are -carried .·through the 

25 tape position detector 28 with the tape T, to detect the position of the tape T. 

However, methods for detecting the inks for Y, Mand C arranged on the ink 

ribbon R, and methods for detecting the position of the tape T are not limited 

to these. For example, the positions of the inks for Y, Mand C arranged on 

the ink ribbon R and the position of the tape T may be detected based on the 
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cycles of the platen roller 23, the ink ribbon take-up spindle 24 and/or the 

tape feed spindle 25. 

In the above described embodiment, the case where the present 

invention is adapted for a color tape printer, which uses a thermal transfer 

5 method for sequentially transferring the three colored inks, Y, Man~ C, 

which are sequentially arranged on the ink ribbon R, to the tape T to print 

color images Is explained. However, the present invention may be adapted 

for a color tape printer using another method for transferring inks arranged 

on an ink ribbon to the tape T, such as a dot impact method. The present 

10 invention does not limit the colors of the inks on the ink ribbon to the three 

colors Y, Mand C, but may be adapted for a color tape printer which uses an 

ink· ribbon further comprising black inks (K) or transparent inks·. for coating a 

surface of a printed tape . 

.The ROM 13 for storing the processing program for the control section 

15 11 described in the above embodiment may be comprised of a ROM card 

which is attachable to the tape printer, and a program for executing the 

printing method of the present invention may be provided with the ROM card. 

The ROM 13 for storing the processing program for the control section 11 

may be comprised of a flash EEPROM which is electrically erasable and 

20 programmable. A program for executing the printing method of the present 

invention stored on a floppy disk or a CD-ROM may be installed in the flash 

EEPROM. 
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CLAIMS 

1. A printing apparatus for printing an image by means of sequentially 

transferring inks for a plurality of colors, which are repeatedly arranged on an 

ink ribbon (R) with each having a predetermined length (I), to an elongated 

5 recording sheet (T) so that the transferred inks are overlapped, characterized 

in that said printing apparatus comprising: 

data input means (12) for inputting a plurality of data items 

representing images to be printed: 

print length calculation means (11, S 1) for calculating each of print 

10 lengths (Ln) of the images printed in response to said plurality of data items 

input at said data input means; 

data storage means (14a, t4c) for storing·said ·plurality of·data·items 

input at said data input means (12); 

group calculation means (11, 53-S~ 3) for obtaining a group of said 

15 data items whose total print lengths (Ln), calculated by said print length 

calculation means (11, 81) from the plurality of data items stored in said data 

storage means (14a, 14c), does not exceed said predetermined length (I); 

and 

printing means (17) for printing an image corresponding to said group 

20 of the data items obtained by said group calculation means (11, S3-S13) by 

sequentially transferring said inks for said plurality of colors to said recording 

sheet (T). 

2. The printing apparatus according to claim 1, characterized by 

further comprising. print length storage means (14g) for storing each of said 

25 print lengths (Ln) calculated by said print length calculation means (11, S1 ), 

while associating said print lengths (Ln) with said plurality of data items, and 

characterized in that said group calculation means (11, S3-S13) obtaining 

said group of the data items while referring to said print lengths (ln) stored in 

said print length storage means {14g). 
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3. The printing apparatus according to claim 1, characterized by 

further comprising group information storage means (14h) for storing group 

information (Kn) representing said data items included in said group 

calculated by said group calculation means (11, S3-S13) while associating 

5 said group information (Kn) with said data items, and characterized in that 

said printing means (17) prints images corresponding to said data items in 

accordance with said group information (Kn) stored in said group information 

storage means (14h). 

4. The printing apparatus according to claim 1, characterized by 

10 further comprising print information storage means (14i} for storing print 

information {Sn) representing said data items included in said group printed 

by said printing means (1"7), while associating said print information (Sn} with 

said data items, and characterized in that said printing means ·prints images 

corresponding to said data items. 

15 5. The printing apparatus according to claim 1, characterized by 

further comprising data sorting means (11. SO) for sorting said plurality of 

data items stored in said data storage means (14a, 14c) in accordance with 

said print lengths (Ln) calculated by said print length calculation means (11, 

S1 ), and characterized in that said group calculation means (11, S3-S13) 

20 obtains a group of said data items from said plurality of data items sorted by 

said data sorting means (11, SO). 

6. The printing apparatus according to claim 1, characterized in that 

said group calculation means (11, S3•S13) comprising: 

addition means (11, S6 and 14j) .for sequentially adding tl:le print 

25 len·gths (Ln) corresponding to ·said plurality of data items· stored in said data 

storage means (14a, 14c); 

first length detection means (11, SS) for detecting whether the length 

indicated by the addition-result (L) of said addition means (11, S6 and 14j) is 

shorter than said predetermined length (I); 
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second length detection means ( 11, 511) for further detecting whether 

the length indicated by the addition-result (L) of said addition means (11, 56 

and 14j) is equal to said predetermined length (I) when said first length 

detection means (11, SS) determine that said length indicated by the 

5 addition-result (L) is not shorter than said predetermined length (I); 

subtraction means (11, 512 and 14j) for subtracting said print length 

(ln) last added by said addition means (11, 512 and 14j) when said second 

length detection means (11, S11) determine that said length indicated by the 

addition-result (L) is not equal to said predetermined length (I); and 

1 O remaining data detection means (11, 510) for detecting whether said 

data items, whose corresponding print lengths (Ln) are not targeted to be 

added by·said addition means (11, SS.and 14j), remain or not, and 

·eharacterized in that said group·of-the·data items is comprised of said data 

items whose corresponding print lengths (Ln} are targeted to be added by 

15 said addition means (11, 56 and 14j) and whose corresponding print lengths 

(Ln) are not targeted to be subtracted by said subtraction means (11, S6 and 

14j); 

said printing means (17) prints images corresponding to said data 

items when said second length detection means (11, 511) determines that 

20 said length indicated by the addition-result (L) is eqµal to said predetermined 

length (I), or when said remaining data detection means (11, 518) 

determines that none of said data items, whose corresponding print lengths 

are not targeted to be added, remain. 

7. The printing apparatus according to claim 1, characterized in that 

25 said printing means (17) print images corresponding to said ·obtained group 

of the data items once said group calculation means (11, S3-S13) obtain said 

data item group. 

B. The printing apparatus according to claim 1 , characterized by 

further comprising group storage means (14) for storing a plurality of groups 
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of said data items obtained by said group calculation means (11, 53-513), 

and characterized in that said printing means (17) prints images 

corresponding to said group of data items stored in said group storage 

means.(14). 

5 9. The printing apparatus according to claim 1, characterized in that 

said printing means (17) prints marks at boundaries of images corresponding 

to data items in said group when the images correspond to said groups of the 

data items. 

10. A printing method for printing an image by means of sequentially 

10 transferring inks, which are repeatedly arranged on an ink ribbon (R) with 

each having a predetermined length (I), to an elongated recording sheet (T) 

so that the transferred inks are overlapped, characterized in that-said printing 

method including: 

print length calculation step (S 1) for calculating each of print lengths 

15 (Ln) of images printed corresponding to a plurality of data items representing 

the images to be printed; 

group calculation step (S3-S13) for calculating a group of said data 

items whose total for the print lengths (Ln), calculated by said print length 

calculation step (S1) from said plurality of data items, does not exceed said 

20 predetermined length (I); and 

print step (S14) for printing an image corresponding to said group of 

data items, obtained by said group calculation step (S3-S13), by sequentially 

transferring said inks for said plurality of colors to said recording sheet (T). 

11. A computer-readable storage medium storing a program for 

25 realizing a printing method for printing an image by means of sequentially 

transferring inks for a plurality of colors, which are repeatedly arranged on an 

ink ribbon (R) with each having a predetermined length (I), to an elongated 

recording sheet (T) so that the transferred inks are overlapped, characterized 

in that said storage medium stores a program for realizing: 
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print length calculation step ($1) for calculating each of print lengths of 

images printed in response to a plurality of data items representing the 

images to be printed; 

group calculation step for obtaining group of said data items whose 

5 total print lengths (Li'l) calculated by said print length calculation step ($1) 

from said plurality of data items does not exceed said predetermined length 

(I): and 

print step (S14) for printing an image corresponding to said group of 

data items obtained by said group calculation step (S3-S13) by sequentially 

10 transferring said inks for the plurality of colors to said recording sheet (T). 
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