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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a tape label printer
and particularly to a tape label printer for printing char-
acters or symbols in a plurality of colors.

2. Description of the Related Art

U.S. Patent 5,188,469 describes a tape-shaped
label printer, which prints characters and marks, such
as alphabetic characters and symbols, on a tape print-
ing medium. The label printer is suitable for making
labels to adhere to the backs of file folders. A variety of
tape cassettes housing a print tape, which serves as a
print medium, and an ink ribbon are available to print
labels in various colors and with various widths. To
change the print color or the width of the label to be pro-
duced, the tape cassette in the label printer is changed
to one housing a tape with the desired width and an ink
ribbon of a desired color.

Japanese Utility Model Application (KOKAI) No.
HEI-3-74956 describes a composite cassette used in a
label printer for preparing tape-shaped labels. The com-
posite cassette includes an independent tape cassette
and a ribbon cassette. The tape cassette houses a tape,
which serves as a print medium, and is freely detacha-
bly mounted in the printer. The ribbon cassette, which
houses an ink ribbon, is freely detachably mounted in
the tape cassette. Various ribbon cassettes are availa-
ble for housing various colored ribbons. This configura-
tion allows printing of labels in various colors.

It is conceivable to modify the tape printer
described in Japanese Utility Model Application
(KOKAI) No. HEI-3-74956 to enable multicolor printing.
For example, printing could first be performed on the
tape in one color using one ribbon cassette. Then the
print tape could be rewound to where printing was
started previously. After replacing the present ribbon
cassette with one housing a different color ink ribbon,
printing could be repeated using the different ribbon
cassette. Therefore by changing ribbon cassettes in
order, a multicolor label could be produced.

However, there is a problem with this method in that
when preparing several copies of a label comprising the
same information set to which has been set optional
print colors for each character or symbol of the informa-
tion set, it is necessary to change ribbon cassettes and
rewind the print tape in the same order for each tape
label so that operations become complex and time con-
suming.

From EP 0 573 187 A or from JP 02-151472 A such
a tape label printer can be taken wherein an information
setis printed in one colour, the print medium is rewound
and a further information set is printed with an other col-
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our.

It is the object of the present invention to overcome
the above described problems and to provide a tape
label printer for reducing the number of times a tape
must be rewound and the number of times ribbon cas-
settes must be changed when printing, for a plurality of
times, an information set including symbols and charac-
ters assigned with a plurality of print colours, thereby
reducing time required for printing operations.

This object is solved by a tape label printer as set
forth in claim 1 or claim 4 and by a method of printing a
multi-colour information set as set forth in claim 11.

Preferred developments of the invention are given
in the respective subclaims.

With this configuration, when an information set is
to be printed a plurality of times, all symbols set with a
first same color are printed at the same time for the
number of times the information set is to be ultimately
printed.

According to claim 2, the print tape is rewound and
the presently-mounted ribbon cassette is exchanged for
one housing an ink ribbon in a subsequent color to be
printed. Printing is then performed in the next and sub-
sequent colors in the same manner as described above.
Therefore, the number of times ribbon cassettes must
be exchanged and the number of times the tape must
be rewound can be reduced, thereby improving opera-
bility of the tape label printer.

When according to claim 3 an information set is to
be printed a plurality of times, all symbols set with the
same color are printed at the same time for the printable
number of times. Afterward, the print tape is rewound
and the ribbon cassette is exchanged for a subsequent
one. Printing is performed in the next color in the same
manner as described above. These processes are
repeated until a predetermined number of times to be
printed has been reached. Therefore, shift in print posi-
tion caused by feed error can be prevented and the
number of times ribbon cassettes must be exchanged
and the number of times the tape must be rewound can
be reduced, thereby improving operability of the tape
label printer.

The above and other objects, features and advan-
tages of the invention will become more apparent from
reading the following description of the preferred
embodiment taken in connection with the accompany-
ing drawings in which:

Fig. 1 is a plan view showing a tape label printer
according to the present invention;

Fig. 2 is a plan view showing a thermal printing
mechanism of the tape label printer shown in Fig. 1,
while the thermal printing mechanism is in a print-
ing condition;

Fig. 3 is a plan view showing a detachable tape cas-
sette mountable in the thermal printing mechanism
of Fig. 2;

Fig. 4 is a plan view showing a detachable ribbon
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cassette mountable in the tape cassette of Fig. 3;
Fig. 5 is a plan view showing the thermal printing
mechanism and a drive system for driving the tape
cassette and the ribbon cassette, the thermal print-
ing mechanism being in the print condition;

Fig. 6 is a plan view showing the thermal printing
mechanism and the drive system when the thermal
printing mechanism is in a tape rewind condition;
Fig. 7 is a block diagram showing a control system
of the tape label printer;

Fig. 8 is a flowchart representing a multi-color print
routine

Fig. 9 is a flowchart representing a last color print
routine and a print tape cutting routine;

Fig. 10 is schematic view showing an information
set including symbols;

Fig. 11 (a) is a schematic view showing a tape
printed with symbols set with a first color;

Fig. 11 (b) is a schematic view showing the tape
printed with symbols set with a subsequent color;
Fig. 11 (c) is a schematic view showing the tape
printed with symbols set with a last color; and

Fig. 12 is a schematic view showing relationship of
various positions on the tape.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A tape label printer according to a preferred embod-
iment of the present invention will be described while
referring to the accompanying drawings wherein like
parts and components are designated by the same ref-
erence numerals to avoid duplicating description.

As shown in Fig. 1, a tape label printer 1 includes a
housing 2. A keyboard 3 is provided at the front (i.e., to
the lower part of Fig. 1) of the housing 2. The keyboard
3 includes a variety of function keys and symbol keys.
The symbol keys are for inputting symbols, characters,
and numbers, referred to collectively as symbols herein-
after. A liquid crystal display 4 capable of displaying
inputted symbols and a cassette cover 5 are provided
directly to the rear of the keyboard 3. A thermal print
mechanism 10 shown in Figs. 2, 5, and 6 is disposed to
the interior of the housing 2 in correspondence with the
cassette cover 5. A slide knob 6 is provided for opening
the cassette cover 5 to expose the thermal print mecha-
nism 10. The thermal print mechanism 10 includes a
thermal head 12 having a row of thermal elements (not
shown in the drawings) for printing rows of print dots on
the print tape 22 in a direction perpendicular to a direc-
tion (to be described later) in which the print tape 22 is
moved. A cutter knob 8 for cutting a printed tape 22 (to
be described later) is provided to the left of the cassette
cover 5. A printed print tape 22 can be cut by depress-
ing the cutter knob 8 downward.

Next, an explanation of a tape cassette 20 detacha-
bly mountable in the thermal print mechanism 10 and of
a ribbon cassette 30 detachably mountable in the tape
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cassette 20 will be provided while referring to Figs. 2
through 4. A tape spool 23 on which the print tape 22 is
wound is rotatably provided inside the tape cassette 20.
A tape feed roller 24 feeds the print tape 22 from the
tape spool 23 and transports it in a tape feed direction,
and in an arc path as guided by a plurality of guides, to
pass directly in front of the thermal head 12 and then be
discharged out of the tape cassette 20.

A ribbon spool 33 on which is wound an ink ribbon
32 and a ribbon take up spool 34 for winding up the ink
ribbon 32 are rotatably provided in the ribbon cassette
30. The inkribbon 32 wound around the ribbon spool 33
temporarily approaches into parallel alignment with the
print tape 22 when in opposition with the thermal head
12, then is bent at a substantially acute angle by a sep-
aration portion 35 to separate from the print tape 22 and
then to be wound up on the ribbon take up spool 34.

The ribbon cassette 30 comes in a variety of types
with ink ribbons 32 in black, red, blue, and other colors
and in widths of 12, 18, 24, and 32 mm. A detection hole
group 36 for detecting a type of ribbon cassette 30 and
formed from a combination of a maximum of six detec-
tion holes 36a is formed at a corner of the ribbon cas-
sette 30.

Next, an explanation of a movement mechanism 40
capable of moving the print tape 22 and the ink ribbon
32 in a feed direction, which is a print direction, and of
moving the print tape 22 in a rewind direction, which is
the opposite of the print direction, will be provided while
referring to Fig. 5. The following components are rotata-
bly supported on a body frame 11: a tape take up cam
41 engagable with a central portion of the tape spool 23;
a ribbon take up cam 42 engagable with a central por-
tion of the ribbon take up spool 34; and a tape drive cam
43 engagable with the tape feed roller 24. The thermal
head 12 is also provided with an upright posture on the
body frame 11. A detection switch group 82 including six
switches for detecting presence and absence of the six
detection holes of the detection hole group 36 is pro-
vided to the body frame 11. The six switches output a
ribbon detection signal according to the combination of
individual switch signals.

A tape drive motor 44 made from a step motor is
attached to the right edge of the body frame 11. Gears
46 through 54 are each rotatably supported so as to
engage in series starting with a drive gear 45 of the tape
drive motor 44. The gear 46 and gear 47 are integrally
formed to each other. Also, the gear 49 and the gear 50
are integrally formed to each other and fixed to a lower
tip of the ribbon take up cam 42. Further, the gear 51 is
formed integrally with a gear 55 positioned above the
gear 51. The tape drive gear 53 is attached to the tape
drive cam 43. That is, rotation of the tape drive motor 44
is transmitted to the tape drive cam 43 via the gears 45
through 53. Resultant rotation of the tape feed roller 24
attached to the tape cassette 20 moves the print tape
22,

On the other hand, a base tip of a swing lever 56 is
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supported in a space between the integrally formed
gears 51 and 55 so as to be applied with an appropriate
amount of friction resistance between the gears 51 and
55. A planetary gear 57 constantly in engagement with
the gear 55 is rotatably supported on the swing lever 56.
Further, a tape take up gear 58 is fixed to the lower tip
of the tape take up cam 41.

As indicated by arrows in Fig. 5, when the tape
drive motor 44 is driven to rotate in a clockwise direction
for normal printing, so that the gear 51 rotates in the
clockwise direction, then the swing lever 56 also pivots
in the clockwise direction, so that the planetary gear 57
does not engage with the tape take up gear 58.
Because in this condition the tape take up cam 41 is
able to rotate freely and because the ribbon take up
cam 42 is rotated in the counterclockwise direction, the
print tape 22 wound about the tape spool 23 is fed out
and taken up on the ribbon take up spool 34.

A platen roller 60 is disposed in opposition to the
thermal head 12. A tape feed subroller 61 is disposed in
opposition with the tape drive cam 43. The rollers 60
and 61 are rotatably supported on a roller holder 62.
The roller holder 62 is pivotally supported on a support
shaft 63 provided with an upright posture on the body
frame 11. In association with opening and closing of the
cassette cover 5, the roller holder 62 switches between
a print position, indicated in Fig. 5, when the cassette
cover 5 is closed and a release position, indicated in
Fig. 6, when the cassette cover 5 is opened. When the
roller holder 62 is switched into the print position, the
platen roller 60 presses against the thermal head 12
through the print tape 22 and the ink ribbon 32 and also
the tape feed subroller 61 presses against the tape feed
roller 24 through the print tape 22. At this time, a platen
gear (not shown in the drawings) fixed to the lower tip of
the tape feed subroller 61 is in engagement with the
gear 54. Also, a subgear (not shown in the drawings)
fixed to the lower tip of the tape feed subroller 61 is in
engagement with the tape drive gear 54.

Next, an explanation of a tape detector 70 provided
to the left edge of the body frame 11 will be provided
while referring to Fig. 2. Guide members 73, 74 for seal-
ing a pair of sensor housing chambers 71, 72 are
formed integrally with the housing 2. A light-emitting ele-
ment 75 is attached to one of the sensor housing cham-
bers 71. A light-receiving sensor 76 is attached to the
other sensor housing chamber 72. A slit 77 through
which the print tape 22 can pass is formed between the
guide members 73, 74. Small-diameter light passages
73a, 74a are formed at confronting positions of the
guide members 73, 74. The sensor light emitted from
the light-emitting element 75 passes through the light
passages 73a, 74a formed in the sensor housing cham-
bers 71, 72 respectively and travels toward the light-
receiving element 76. That is, whether or not the print
tape 22 exists at the tape detection sensor 78 is
detected according to whether or not the sensor light is
blocked.
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As shown in Fig. 2, when printing is executed, first
a tape cassette 20 is mounted in the thermal print
mechanism 10 and a ribbon cassette 30 is mounted in
the tape cassette 20. Then the cassette cover 5 is
closed, thereby switching the roller holder 62 to the
printing position. In this condition, when the tape drive
motor 44 is driven in the normal printing direction, the
gears 45 through 54 are rotated in their respective pre-
determined rotation directions indicated by arrows in
Fig. 5. The platen roller 60 and the tape feed subroller
61 are both rotated in the counterclockwise direction.
Also, the tape feed subroller 61 and the tape feed roller
24 are rotated in synchronization. Therefore, after the
print tape 22 is printed on by the thermal head 12, it is
transported past the tape detector 70 and a tape cutting
mechanism 80, also disposed to the left side of the body
frame 11, and discharged out of the tape label printer 1.

At this time the tape take up cam 41 is able to rotate
freely so that the print tape 22 wrapped on the tape
spool 23 is fed out without resistance. Simultaneously
the rotation of the platen roller 60 feeds ink ribbon 32
from the ribbon spool 33 in synchronization with the
print tape 22. Also, the ribbon take up cam 42 is rotated
by rotation of the ribbon take up gear 49 so that the ink
ribbon 32 is wound up onto the ribbon take up spool 34,
which is in engagement with and rotated by rotation of
the ribbon take up cam 42.

On the other hand, when the print tape 22 is to be
rewound, first the user opens the cassette cover 5 so
that the roller holder 62 switches to the release position.
The user then takes out the ribbon cassette 30. When
the tape drive motor 44 is driven in the rewind direction,
the gears 45 through 55 are rotated in their respective
predetermined directions indicated by the arrows of Fig.
6. Rotation in the counterclockwise direction by the gear
51 pivots the swing lever 56 in the counterclockwise
direction, thereby bringing the planetary gear 57 into
engagement with the tape take up gear 58. As a result,
the tape take up cam 41 rotates in the counterclockwise
direction so that the print tape 22 is taken up by the tape
spool 23. Although the ribbon take up gear 49 rotates in
the clockwise direction, the ink ribbon 32 is not rewound
because the ribbon cassette 30 has been removed.

A control system for the tape label printer is config-
ured as shown in a block diagram of Fig. 7. To an
input/output interface 93 of a control device CD is con-
nected the keyboard 3; the tape detection sensor 78; a
cutting detection switch 81 for detecting movement of
the cutter knob 8 to a cutting position; the detection
switch group 82; a display controller (LCDC) having a
video RAM for outputting display data to the liquid crys-
tal display (LCD) 4; a drive circuit 84 for driving the ther-
mal head 12; and a drive circuit 85 for driving the tape
drive motor 44.

The control drive CD is configured from a CPU 90;
the input/output interface 93; a font RAM 91; a ROM 92;
and a RAM 100, all connected to the CPU 90 via a bus
94 such as a data bus. For each of a plurality of charac-
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ters of the symbols, the font RAM 91 stores display dot
pattern data and stores print dot pattern data for a plu-
rality of print text character sizes.

The ROM 92 stores in correspondence with code
data of symbols inputted from the keyboard 3, a display
drive control program for controlling the display control-
ler 83; a print control program for producing dot pattern
data required for printing symbols stored in a text mem-
ory 101 (to be described later); a print drive control pro-
gram for, in regards to the produced dot pattern data,
outputting dot pattern data for each single dot row seri-
ally to the thermal head 12 and outputting drive pulses
to the tape drive motor 44; and a preset maximum print-
ing length. The maximum print length is determined
based on the precision of the movement mechanism 40.
Further, the ROM 92 stores a ribbon detection table for
detection of a ribbon color and ribbon width of the ink
ribbon 32 based on a ribbon detection signal outputted
from the detection switch group 82, which is made up of
a first through sixth detection switches.

The text memory 101 of the RAM 100 stores an
information set, which includes symbols inputted from
the keyboard 3. As will be described later, a user uses
the keyboard 3 to set one of a plurality of print colors to
each symbol of the information set. Therefore, each
symbol is stored in the text memory 101 in correspond-
ence with data for its set print color. A color number
memory 102 stores the total number of print colors set
to all symbols of the information set. A print color order
memory 103 stores data on the order at which print
colors are set to symbols of the information set. A print
number memory 104 stores print number data repre-
senting a number of times that the information set is to
be printed as indicated by a user. A printable number
memory 105 stores printable number data representing
a number of times printing is possible.

Next, an explanation of processes performed dur-
ing a multi-color print routine performed by the control
device CD of the tape label printer will be provided while
referring to the flowchart of Fig. 8. It should be noted
that individual steps of the flowchart will be referred to in
the drawings and in the following text as Si, wherein i
represents 10, 11, 12, and the like.

First, initialization processes for initializing the con-
trol device CD and the thermal print mechanism 10 are
performed in S10. Then an input screen prompting input
of print format, and margin to be provided before and
after printed portions of labels, and further prompting
input of an information set including optional symbols to
be printed is displayed on the liquid crystal display 4.
Print format, margin amount, and the information set
inputted in accordance with these indications are stored
in the text memory 101 in S11. This example will be
explained assuming that "RED GREEN BLACK" shown
in Fig. 10 was inputted as the information set. In this
case, the symbols of the information set comprise
alphabetic characters.

Next, in S12 a print color setting routine is per-
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formed for setting a number of colors, an order of colors,
and a range to be subjected to these settings. In this
example, the color number is set to three colors, that is,
red, green, and black. The color order is set so that red
is printed first, green is printed second, and black is
printed last. Said differently, red is the first color and
green and black are subsequent colors. Alternatively,
the red and green colors could be considered lead
colors, and black considered the last color. Then subject
ranges are set to symbols of the information set. In this
example, the user sets the color red to the symbols
"RED" and the color green to the symbols "GREEN."
Once the two colors red and green are set in this man-
ner, the rest of the information set, that is, the symbols
"BLACK," is automatically set to be printed in black ink,
because black is the last color of the color order. This
automatic setting of the last color is performed by sub-
tracting the ranges of the lead colors from the total
range of the information set. The remainder is set as the
range for the last color. Next, in S13 a print number set-
ting routine is performed for using the keyboard 3 to
input and set how many times the information set is to
be printed. In this example, the print number PN is set to
ten times in order to produce ten labels printed with
"RED GREEN BLACK."

Next, a printable number setting routine is per-
formed in S14. In this routine, the number of times that
the information set can be printed within the range of the
maximum print length is calculated. During multi-color
printing, after symbols set with one color are printed, the
print tape is rewound and then symbols set with a sub-
sequent color are printed. The longer the length of print
tape 22 printed on in a single continuous printing oper-
ation, the greater the cumulative error generated by the
movement mechanism 40 during the single printing
operation. When the tape is rewound and printed for a
subsequent color, if the cumulative error is too large,
then positions printed on near the end of different print-
ing operations can be shifted out of alignment relative to
each other. To ensure accuracy of printed positions, the
maximum printing length of the tape label printer of the
present embodiment is preset to 200 mm. Therefore,
the length of print tape 22 printed on in a single printing
operation should be less than 200 mm. In this example,
the overall length of a single label is 35 mm including 25
mm for the information set and 5 mm each for both the
front and rear margin amounts. Therefore, the printable
number LN is five times (i.e., 35 mm x 5 times = 175 mm
< 200 mm).

Next, a print start routine is performed in S15. This
routine is started by depressing a print start key pro-
vided to the keyboard 3. The tape drive motor 44 is
driven in the normal printing direction and the print tape
22 is transported in the printing direction until a tape
detection signal from the tape detector 70 changes from
indicating no tape is present to indicating that tape is
present, that is, until the front edge of the print tape 22
is aligned with the tape detection sensor 78. At this
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point, the portion of the print tape 22 in opposition with
the row of thermal elements of the thermal head 12 is
set as an initial printing position. In the tape label printer
of the present embodiment, as shown in Fig. 12, a dis-
tance of 15 mm separates a tape detection portion P1,
which is the front edge of the print tape 22 detected by
the tape detection sensor 78, and a tape cutting position
P2, which is defined by the tape cutting mechanism 80.
Also, a distance of 25 mm separates the tape cutting
position P2 and the initial printing position P3, which is
defined by the row of thermal elements in the thermal
head 12.

Next, a ribbon color confirmation routine is per-
formed in S16. In this routine, whether or not a ribbon
cassette 30 of the print color corresponding to the color
order is mounted is determined by the ribbon detection
signal. When the correct ribbon cassette 30 is not
mounted, then a message indicating which color ribbon
cassette 30 must be mounted is displayed on the liquid
crystal display 4.

Next, whether or not the print color is the last color
is determined in S17. If not the last color (S17:NO), then
a set color print routine is performed in S18. In this rou-
tine, the print number PN is compared with the printable
number LN. When the print number PN is equal to or
greater than the printable number LN, then symbols set
to the set color are printed a number of times equal to
the printable number LN only. On the other hand, when
the print number PN is less than the printable number
LN, then symbols set to the set color are printed the full
print number PN.

Next, a ribbon cassette removed confirmation rou-
tine is performed in S19. In this routine, is it determined
based on a ribbon detection signal whether or not a rib-
bon cassette 30 has been removed. When it is deter-
mined that the ribbon cassette 30 is mounted, then a
message indicating that the ribbon cassette 30 must be
removed is displayed on the liquid crystal display 4.

Next, a tape rewind routine is performed in S20. In
this routine, the tape drive motor is driven in the tape
rewind direction and the print tape 22 rewound until the
tape detection signal from the tape detector 70 changes
from indicating the presence of tape to indicating
absence of tape, that is, until the front edge of the print
tape is aligned with the tape detection sensor 78. This
allows printing to be performed in a second color from
the same initial printing position as for the first color.
Then processes for the next color are again performed
by returning to the ribbon color confirmation routine of
S16.

Then, in the determination processes of S17, when
the color is the last color (S17:YES), then a last color
print routine and a print tape cutting routine are per-
formed in S21. In these routines, the print number PN is
compared with the printable number LN. When the print
number PN is equal to or greater than the printable
number LN, then symbols set with the last color are
printed only the printable number LN. On the other
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hand, when the print number PN is less than the printa-
ble number LN, then symbols set with the last color are
printed the full print number PN. In both these cases,
however, when a predetermined cutting position
reaches the tape cutting mechanism 80, then printing
operations are interrupted and the cutting operations
are performed on the print tape 22 to produce labels in
a number equal to the print number PN or the printable
number LN whichever is smaller.

Details of the last color print routine and the print
tape cutting routine will be described based on the flow-
chart of Fig 9. First, printing of one dot row and feed of
the print tape 22 one dot row's distance are performed
in S210. It should be noted that printing also includes
processes performed on margin portions, wherein the
tape is only fed and not printed on. Next, whether or not
a position to be cut of the tape 22 has reached the cut-
ting position P2 is determined in S211.

As shown in Fig. 12, the first position to be cut is at
the front edge of a first label, that is, at the initial printing
position P3. To move the position to be cut of the tape
22 to the cutting position P2 of the tape cutting mecha-
nism 80, the print tape 22 is fed from the initial printing
position P3 for the distance separating the initial printing
position P3, which is defined by the thermal head 12,
and the tape cut position P2 in the tape cutting mecha-
nism 80. The next position to be cut is the rear edge of
each subsequent label. Each time the print tape 22 is
fed by the length of one label, starting from the first cut-
ting position, then a position to be cut reaches cutting
position P2 of the tape cutting mechanism 80.

It should be noted that the feed amount of the print
tape 22 can be measured by counting drive pulses
transmitted to the tape drive motor 44.

When a portion to be cut reaches the cutting por-
tion (S211:YES), then the tape cutting routine is per-
formed in S213. In this routine, a message prompting a
user to cut the tape is displayed on the liquid crystal dis-
play 4. After it has been confirmed by the cutting detec-
tion switch 78 that the print tape 22 has been cut by
operation of the cutter knob 8, then the program pro-
ceeds to a determination routine in $212.

When it is determined in the previous determination
routine of S211 that a portion to be cut has not reached
the cutting portion (S211:NQ), then whether or not print-
ing and cutting operations have been performed for a
predetermined number of times is determined in S212.
The predetermined number of times is determined as
the smaller of the print number PN compared with the
printable number LN, or the printable number LN if the
print number PN and the printable number LN are the
same. If printing and cutting operations are not com-
plete (S212:NO), then the program returns to S210,
where one dot row's worth of printing and tape fed proc-
esses are performed. When the printing and cutting
operations are completed (S212 YES), then the pro-
gram proceeds to the determination routine of S22
shown in Fig. 8.
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Next, whether or not the print number has been
reached is determined in S22. In this example, whether
or not the print number has been reached is determined
by whether or not the print number PN is greater than
the printable number LN. If the print number has not
been reached (S22:YES), then a print number reset
routine is performed in $23. Here, the printable number
LN is subtracted from the print number PN and the print
number PN is reset to the difference. Afterward, the
print start routine of S15 is again performed.

In this way, multi-color printing processes are
repeatedly performed until tape labels printed with the
information set are printed in the set print number PN.
When it is determined that the print number PN has
been reached (S22:NO), then the muilti-color printing
routine is completed.

In the example of the present embodiment, as
shown in Fig. 11, "RED " is first printed in
red ink on the print tape 22 five times. Then the print

tape 22 is rewound and " GREEN " is printed
in green ink on the print tape 22 five times. Then, the
print tape 22 is again rewoundand "____ BLACK"

is printed in black ink on the print tape 22 five times.
However, in this last operation, the print tape is first
transported 25 mm from the initial printing position and
then print tape cutting operations are performed. Print-
ing is then continued. However, each time the print tape
is transported 35 mm, printing is stopped and print tape
cutting operations performed. Multi-color printing proc-
esses are repeated until a total of 10 printed labels are
produced.

When these processes are being performed, the
ribbon cassette is exchanged a total of six times and the
print tape is rewound a total of four times. Therefore, the
number of times the ribbon cassette is exchanged and
the print tape rewound can be decreased compared
with conventional tape label printers. As a result, a plu-
rality of multi-color print labels can be produced effi-
ciently in a short time.

While the invention has been described in detail
with reference to specific embodiments thereof, it would
be apparent to those skilled in the art that various
changes and modifications may be made therein with-
out departing from the invention, the scope of which is
defined by the attached claims.

Claims
1. A tape label printer (1) comprising:

a tape (22) having a lengthwise direction;

a plurality of ribbon cassettes (30) detachably
mountable in the tape label printer and each
housing an ink ribbon (32) in one of a plurality
of print colors;

a print means (10) including a print head (12)
for printing on the tape using at least one of the
ink ribbons housed in the ribbon cassettes;
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movement means (40) for moving the tape in
its lengthwise direction relative to the print
head;

input means (3) for inputting a variety of com-
mands and an information set including sym-
bols;

print color setting means for assigning one of
the plurality of print colors to each symbol of
the information set inputted using the input
means (3);

print number setting means for setting a print
number of times the information set is to be
printed to produce a plurality of tape labels
printed with the same information set;

a memory (100, 101, 102, 104) for storing the
information set, the print colors assigned by the
print color setting means, and the print number
of times; and

multicolor print control means (90) for control-
ling the print means (10) and the movement
means (40) to print on the tape (22), starting at
an initial position (P3) of the tape, symbols with
one of the plurality of colors assigned by the
print color setting means and the print number
of times set by the print number setting means.

A tape label printer as claimed in claim 1, wherein
the multicolor print control means (90) controls the
print means (10) and the movement means (40) to
complete printing in one color of the plurality of
colors assigned by the print color setting means the
print number of times set by the print number set-
ting means before printing in another color of the
plurality of colors,

preferably rewinding the tape (22) to the initial
position and to repeat printing and rewinding
until all symbols of the information set have
been printed in all colors assigned by the print
color setting means.

A tape label printer as claimed in claim 1 or 2, fur-
ther comprising printable number setting means set
with a maximum print length of a single printing
operation and for calculating a printable number of
times the information set can be printed within the
maximum print length; wherein the multicolor print
control means (90) controls the print means (10)
and the movement means (40) to print on the tape
(22), starting at the initial position of the tape (P3),
symbols with one of the plurality of color symbols
assigned by the print color setting means the print-
able number of times set by the printable number
setting means, to rewind the tape (22) to the initial
position, and to repeat printing and rewinding until
all symbols of the information set have been printed
the print number of times set by the print number
setting means,
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the maximum print length preferably depending
on the precision of the movement means (10).

4. A tape label printer (1) comprising:

a plurality of ribbon cassettes (30) detachably
mountable on the tape label printer and each
housing an ink ribbon (32) in one of a plurality
of colors;

a tape (22) having a lengthwise direction;

a print means (10) including a print head (12)
for printing on the tape (22) using an ink ribbon
of a mounted ribbon cassette of the plurality of
ribbon cassettes (30);

movement means (40) for moving the tape (22)
in its lengthwise direction relative to the print
head (12);

input means (3) for inputting a variety of com-
mands and an information set including sym-
bols;

print color setting means for assigning one of at
least a first color and a further color of the plu-
rality of print colors to each symbol of the infor-
mation set inputted using the input means (3);

print number setting means for setting a print
number of times the information set is to be
printed to produce a plurality of tape labels
printed with the same information set;

a memory (100, 101, 102, 104) for storing the
information set, the at least one of the first color
and the subsequent color assigned by the print
color setting means, and the print number of
times; and

multicolor print control means (90) for control-
ling the print means (10) and the movement
means (40) to print, starting at an initial position
(P3) of the tape, symbols of the information set
assigned with the first color for the print number
of times set by the print number setting means,
to rewind the tape (22) to the initial position
(P3), and to print symbols of the information set
assigned with the subsequent color the print
number of times set by the print number setting
means.

5. A tape printer as claimed in claim 4, wherein the

memory further stores a maximum print length of a
single printing operation;

further comprising printable number setting
means for calculating a printable number of
times the information set can be printed within
the maximum print length stored in the maxi-
mum print length memory; and

wherein the multicolor print control means (90)
compares the printable number of times calcu-
lated by the printable number setting means
with the print number of times set by the print
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number setting means and, when the print
number of times is greater than the printable
number of times, controls the print means (10)
and the movement means (40) to print symbols
assigned with the first color the printable
number of times, to rewind the tape (22) to the
initial position, to print the symbols assigned
with the subsequent color the printable number
of times, and to repeat printing and rewinding
operations until the information set is printed
the print number of times, the maximum print
length preferably depending on the precision of
the movement means (40).

A tape printer as claimed in claim 3 or 5, further
comprising a print number reset means for, after the
multicolor print control means (90) determines that
the print number of times is greater than the printa-
ble number of times and controls the print means
(10) and the movement means (40) to print the
information set in the first color and in the subse-
quent color the printable number of times, calculat-
ing a difference between the printable number of
times and the print number of times and resetting
the print number of times to the difference.

A tape label printer as claimed in one of claims 1 to
6, wherein:

the memory (100, 103) further stores a color
order in which colors are assigned to the sym-
bols of the information set via the print color
setting means; and

the print color setting means determines,
based on input from the input means (3), a
length range covered with symbols assigned
with lead colors of the color order, and, to
determine a length range for a last color of the
color order, subtracts the length range of lead
colors from a length range of the information
set.

8. A tape label printer as claimed in claim 7, further

comprising:

ribbon color checking means (36, 82) for
detecting a ribbon cassette (30) mounted in the
tape label printer and determining, based on
the color order stored in the memory (100,
103), whether the color of an ink ribbon (32)
housed in the ribbon cassette (30) matches a
color assigned to symbols to be printed,

and preferably informing means (4) for inform-
ing that the ribbon cassette (30) is incorrect
when the ribbon color checking means deter-
mines that the color of the ink ribbon does not
match the color assigned to symbols to be
printed.
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9. Atape label printer as claimed in one of claims 4 or

5 to 8, if dependent on claim 4, further comprising:

a tape cut detector (78) for detecting when the

16

print colors; and

rewinding the tape to the initial position (P3)
before printing in the another of the plurality of
print colors,

tape (22) is cut; 5 preferably repeating printing and rewinding
tape cutting control means for determining until all symbols of the information set have
completion of each printing of symbols been printed the print number of times,
assigned with the further color and stopping setting a maximum print length of a single print-
printing processes until the tape cut detector ing operation,
detects that the tape (22) is cut, 10 calculating a printable number of times the
and preferably informing means (4) for inform- information set can be printed within the maxi-
ing that the tape (22) should be cut after the mum print length, and
tape cutting control means stops printing proc- repeating printing and rewinding until all sym-
esses. bols of the information set have been printed
15 the printable number of times.
10. Atape label printer as claimed in one of claims 1 to

9, wherein the movement means (40) moves, in 13. Amethod as claimed in claim 11 or 12, further com-

association with the tape (22), the ink ribbon (32) of prising the steps of:

the ribbon cassette (30) mounted in the tape label

printer; and further comprising: 20 detecting presence of a ribbon cassette (30)

before rewinding; and
indicating that the ribbon cassette (30) should
be removed before rewinding.

a ribbon cassette detector (36, 82) for detecting
whether a ribbon cassette (30) is mounted in
the tape label printer when the tape is to be
rewound; and 25 14. A method as claimed in one of claims 11 to 13, fur-
informing means (4) for informing, when the ther comprising the steps of:

ribbon cassette detector detects the ribbon
cassette is mounted when the tape is to be
rewound, that the ribbon cassette must be
removed before the tape is rewound. 30

storing a color order in which colors are
assigned to the symbols of the information set;
setting a length range covered by symbols
assigned with lead colors of the color order;
11. A method of printing a multi-color information set a and
plurality of times to produce a plurality of tape labels subtracting the length range of the lead colors
printed with the same information set, comprising from a length range of the information set in
the steps of: 35 order to set a length range for a last color of the

inputting an information set including symbols;
assigning one of a plurality of print colors to
each symbol of the inputted information set;

color order,

preferably detecting type of a ribbon cassette
(30), determining, based on the stored color
order, whether the color of an ink ribbon (32)

setting a print number of times the information 40 housed in the ribbon cassette matches a color
set is to be printed; assigned to symbols to be printed, and
printing, on the tape (22) for the print number of informing that the ribbon cassette (30) is incor-
times, all symbols of the information set rect when it is determined that the ink ribbon
assigned with a particular one of the plurality of housed in the ribbon cassette does not match
print colors using an ink ribbon (32) in the par- 45 the color assigned to symbols to be printed.
ticular one of the plurality of print colors; and
printing, on the tape for the print number of Patentanspriiche
times, all symbols of the information set
assigned with anocther of the plurality of print Bandetikettendrucker (1) mit:
colors using an ink ribbon in the another of the 50
plurality of print colors. einem Band (22) mit einer Langsrichtung;
einer Mehrzahl von Farbbandkassetten (30),
12. A method as claimed in claim 11, further compris- die abnehmbar in dem Bandetikettendrucker
ing the steps of: anbringbar sind und von denen jede ein Farb-
55 band 32 in einer von einer Mehrzahl von Druck-

transporting the tape (22) to an initial position
(P3) with relation to a print head (12) before
printing in the particular one of the plurality of

farben aufnimmt;
einem Druckmittel (10) mit einem Druckkopf
(12) zum Drucken auf das Band unter Benut-
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zung von mindestens einem der in den Farb-
bandkassetten aufgenommenen Farbbander;
einem Bewegungsmittel (40) zum Bewegen
des Bandes in seiner Langsrichtung relativ zu
dem Druckkopf;

einem Eingabemittel (3) zum Eingeben ver-
schiedener Befehle und einer Informations-
menge einschlieBlich von Symbolen;

einem Druckfarbeneinstellmittel zum Zuordnen
von einer der Mehrzahl von Druckfarben zu
jedem Symbol der durch das Eingabemittel (3)
eingegebenen Informationsmenge;

einem Druckzahleinstellmittel zum Einstellen
einer Druckzahl, mit der die Informations-
menge zu drucken ist, zum Erzeugen einer
Mehrzahl von mit der gleichen Informations-
menge bedruckten Bandetiketten;

einem Speicher (100, 101, 102, 104) zum Spei-
chern der Informationsmenge, der durch das
Druckfarbeneinstellmittel zugeordneten Druck-
farben und der Druckzahl; und

einem Mehrfarbendrucksteuermittel (90) zum
Steuern des Druckmittels (10) und des Bewe-
gungsmittels (40) zum Drucken auf das Band
(22) von Symbolen mit einer der Mehrzahl von
Farben, die durch das Druckfarbeneinstellmit-
tel zugeordnet sind, und der Haufigkeit, die
durch das Druckzahleinstellmittel eingestellt
ist, wobei an einer Anfangsposition (P3) des
Bandes begonnen wird.

Bandetikettendrucker nach Anspruch 1, bei dem
das Mehrfarbendrucksteuermittel (90) das Druck-
mittel (10) und das Bewegungsmittel (40) steuert
zum Beenden des Druckens in einer Farbe der
Mehrzahl von Farben, die durch das Druckfarben-
einstellmittel zugeordnet sind, nachdem so haufig
gedruckt ist, wie durch das Druckzahleinstellmittel
eingestellt ist, bevor in einer anderen Farbe der
Mehrzahl von Farben gedruckt wird,

wobei bevorzugt das Band (22) zu der anfang-
lichen Position zurlickgespult wird, und zum
Wiederholen des Druckens und Zuriickspulens
bis alle Symbole der Informationsmenge in
allen Farben gedruckt worden sind, die durch
das Druckfarbeneinstellmittel zugeordnet sind.

Bandetikettendrucker nach Anspruch 1 oder 2, wei-
ter mit einem Einstellmittel fir die Haufigkeit der
méglichen Druckvorgénge, das mit einer maxima-
len Drucklange einer einzelnen Drucktatigkeit ein-
gestellt ist, und zum Berechnen einer Haufigkeit der
méglichen Druckvorgénge, mit der die Informati-
onsmenge innerhalb der maximalen Drucklange
gedruckt werden kann;

wobei das Mehrfarbendrucksteuermittel (90)
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das Druckmittel (10) und das Bewegungsmittel
(40) steuert zum Drucken, beginnend an der
anfanglichen Position des Bandes (P3), von
Symbolen auf das Band (22) mit einer der
Mehrzahl von Farben, die durch das Druckfar-
beinstellmittel zugeordnet ist, so haufig, wie
durch das Einstellmittel fir die Haufigkeit der
mdglichen Druckvorgange eingestellt ist, zum
Zuriickspulen des Bandes (22) zu seiner
anfanglichen Position und zum Wiederholen
des Druckens und des Zurlckspulens, bis alle
Symbole der Informationsmenge so héaufig
gedruckt worden sind, wie durch das Druck-
zahleinstellmittel eingestellt worden ist,

wobei die maximale Drucklénge bevorzugt von
der Genauigkeit des Bewegungsmittels (10)
abhéangt.

4. Bandetikettendrucker (1) mit:

einer Mehrzahl von Farbbandkassetten (30),
die abnehmbar auf dem Bandetikettendrucker
anbringbar sind und von denen jeder ein Farb-
band (32) in einer von einer Mehrzahl von Far-
ben aufnimmt;

einem Band (22) mit einer Langsrichtung;
einem Druckmittel (10) mit einem Druckkopf
(12) zum Drucken auf das Band (22) unter
Benutzung eines Farbbandes einer angebrach-
ten Farbbandkassette der Mehrzahl von Farb-
bandkassetten (30);

einem Bewegungsmittel (40) zum Bewegen
des Bandes (22) in seine Langsrichtung relativ
zu dem Druckkopf (12);

einem Eingabemittel (3) zum Eingeben ver-
schiedener Befehle und einer Informations-
menge einschlieBlich von Symbolen;

einem Druckzahleinstellmittel zum Zuordnen
von mindestens einer ersten Farbe und einer
weiteren Farbe der Mehrzahl von Druckfarben
zu jedem Symbol der durch das Eingabemittel
(3) eingegebenen Informationsmenge;

einem Einstellmittel zum Einstellen der Haufig-
keit der Druckvorgange, mit der die Informati-
onsmenge zu drucken ist, zum Erzeugen einer
Mehrzahl von mit der Informationsmenge
bedruckten Bandetiketten;

einem Speicher (100, 101, 102, 104) zum Spei-
chern der Informationsmenge, der mindesten
einen ersten Farbe und der folgenden Farbe,
die durch das Druckfarbeneinstellmittel zuge-
ordnet sind und der Haufigkeit des Druckvor-
ganges; und

einem Mehrfarbendrucksteuermittel (90) zum
Steuern des Druckmittels (10) und des Bewe-
gungsmittels (40) zum Drucken, beginnend an
einer anfanglichen Position (P3) des Bandes
von Symbolen der Informationsmenge, denen
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die erste Farbe zugeordnet ist, zum Drucken
mit der Haufigkeit, die durch das Druckzahle-
instellmittel eingestellt ist, zum Zurtickspulen
des Bandes (22) zu der anfanglichen Position
(P3) und zum Drucken von Symbolen der Infor-
mationsmenge, der die folgende Farbe zuge-
ordnet ist, mit der Haufigkeit, die durch das
Druckzahleinstellmittel eingestellt ist.

5. Banddrucker nach Anspruch 4, bei dem der Spei-

cher weiter eine maximale Drucklénge einer einzel-
nen Drucktatigkeit speichert;

weiter mit einem Einstellmittel zum Einstellen
der méglichen Haufigkeit der Druckvorgange
zum Berechnen der Haufigkeit der Druckvor-
gange, mit der die Informationsmenge inner-
halb der in dem Speicher der maximalen
Drucklange gespeicherten maximalen Druck-
lange gedruckt werden kann; und

bei dem das Mehrfarbendrucksteuermittel (90)
die durch das Einstellmittel der Haufigkeit der
méglichen Druckvorgange berechneten Zahl
der méglichen Druckvorgange mit der Haufig-
keit der Vorgange, die durch das Druckzahle-
instellmittel eingestellt ist, vergleicht, und wenn
die Zahl der Haufigkeit der Druckvorgange gré-
Ber als die Zahl der méglichen Druckvorgéange
ist, das Druckmittel (10) und das Bewegungs-
mittel (40) so steuert, daB Symbole, denen die
erste Farbe zugeordnet ist, mit der Haufigkeit
der méglichen Druckvorgange gedruckt wer-
den, das Band (22) zu seiner anfénglichen
Position zurtickgespult wird, die Symbole,
denen die folgende Farbe zugeordnet ist, mit
der Haufigkeit der méglichen Druckvorgange
gedruckt werden und der Druck- und Zurtck-
spulvorgang wiederholt wird, bis die Informati-
onsmenge mit der Haufigkeit der
Druckvorgange gedruckt ist, wobei die maxi-
male Drucklange bevorzugt von der Genauig-
keit des Bewegungsmittels (40) abhangt.

Banddrucker nach Anspruch 3 oder 5, weiter mit
einem Druckhaufigkeitsriicksetzmittel zum Berech-
nen eines Unterschiedes zwischen der Zahl der
méglichen Druckvorgénge und der Zahl der Druck-
vorgange und zum Zurlicksetzen der Zahl der
Druckvorgédnge auf die Differenz, nachdem das
Mehrfarbendrucksteuermittel (90) bestimmt, daB
die Zahl der Druckvorgange gréBer als die Zahl der
méglichen Druckvorgénge ist und das Druckmittel
(10) und das Bewegungsmittel (40) zum Drucken
der Informationsmenge in der ersten Farbe und in
der folgenden Farbe mit der Haufigkeit der mogli-
chen Druckvorgange steuert.

Banddrucker nach einem der Ansprliche 1 bis 6,
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bei dem der Speicher (100, 103) weiter eine
Farbreihenfolge speichert, in der die Farben den
Symbolen der Informationsmenge tiber das Druck-
farbeneinstellmittel zugeordnet sind; und

das Druckfarbeneinstellmittel auf der Grund-
lage der Eingabe von dem Eingabemittel (3)
einen Langenbereich bestimmt, der mit Sym-
bolen bedeckt ist, denen die fihrenden Farben
zugeordnet sind, und zum Bestimmen eines
Langenbereiches fir eine letzte Farbe der
Farbreihenfolge den Langenbereich der fuh-
renden Farben von einem Langenbereich der
Informationsmenge abzieht.

8. Bandetikettendrucker nach Anspruch 7, weiter mit:

einem Farbbandfarbprifungsmittel (36, 82)
zum Erfassen einer in dem Bandetikettendruk-
ker angebrachten Farbbandkassette (30) und
zum Bestimmen auf der Grundlage der in dem
Speicher (100, 103) gespeicherten Farbreihen-
folge, ob die Farbe eines in der Farbbandkas-
sette in (30) aufgenommenen Farbbandes (32)
zu einer Farbe paft, die den zu druckenden
Symbolen zugeordnet ist, und bevorzugt einem
Informationsmittel (4) zum Informieren, daB die
Farbbandkassette (30) falsch ist, wenn das
Farbbandfarbprifmittel bestimmt, daB die
Farbe des Farbbandes nicht zu der Farbe paft,
die den zu druckenden Symbolen zugeordnet
sind.

9. Bandetikettendrucker nach einem der Anspriiche 4

oder 5 bis 8, wenn von Anspruch 4 abhangig, weiter
mit:

einem Bandschneidedetektor (78) zum Erfas-
sen, wann das Band (22) geschnitten ist;
einem Bandschneidesteuermittel zum Bestim-
men der Beendigung des Druckens der Sym-
bole, denen die weitere Farbe zugeordnet ist,
und zum Stoppen der Druckvorgénge, bis der
Bandschneidedetektor erfaft, daB das Band
geschnitten ist,

und bevorzugt einem Informationsmittel (4)
zum Informieren, daB das Band (22) geschnit-
ten werden sollte, nachdem das Bandschnei-
desteuermittel die Druckvorgange stoppt.

10. Bandetikettendrucker nach einem der Anspriche 1

bis 9, bei dem das Bewegungsmittel (40) in Zusam-
menhang mit dem Band (22) das Farbband (32) der
in dem Bandetikettendrucker angebrachten Farb-
bandkassette (30) bewegt; und weiter mit:

einem Farbbandkassettendetekior (36, 82)
zum Erfassen, ob eine Farbbandkassette (30)
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in dem Bandetikettendrucker angebracht ist,
wenn das Band zurtickzuspulen ist; und

einem Informationsmittel (4) zum Informieren,
wenn der Farbbandkassettendetektor erfaft,
daB die Farbbandkassette angebracht ist,
wenn das Band zurlGickzuspulen ist, daB die
Farbbandkassette entfernt werden muB, bevor
das Band zuriickgespult wird.

11. Verfahren zum Drucken einer Mehrfarbinformati-
onsmenge mit einer Haufigkeit zum Erzeugen einer
Mehrzahl von Bandetiketten, die mit der gleichen
Informationsmenge bedruckt sind, mit den Schrit-
ten:

Eingeben einer Informationsmenge einschlie3-
lich von Symbolen;

Zuordnen einer von einer Mehrzahl von Druck-
farben zu jedem Symbol der eingegebenen
Informationsmenge;

Einstellen einer Druckhaufigkeit, mit der die
Informationsmenge zu drucken ist;

Drucken auf das Band (22) mit der Druckh&u-
figkeit von allen Symbolen der Informations-
menge, denen eine spezielle der Mehrzahl von
Druckfarben zugeordnet ist, unter Benutzung
eines Farbbandes (32) in der speziellen der
Mehrzahl von Druckfarben; und

Drucken auf das Band mit der Druckhaufigkeit
aller Symbole der Informationsmenge, denen
einen andere der Mehrzahl von Druckfarben
zugeordnet ist, unter Benutzung eines Farb-
bandes in der anderen der Mehrzahl von
Druckfarben.

12. Verfahren nach Anspruch 11, weiter mit den Schrit-
ten:

Transportieren des Bandes (22) zu einer
anfanglichen Position (P3) in Beziehung auf
einen Druckkopf (12), bevor in der speziellen
der Mehrzahl von Druckfarben gedruckt wird;
und

Zurtickspulen des Bande zu der anfénglichen
Position (P3), bevor die andere der Mehrzahl
von Druckfarben gedruckt wird;

bevorzugt Wiederholen des Druckens und
Zurlckspulens, bis alle Symbole der Informati-
onsmenge mit der Druckhaufigkeit gedruckt
worden sind,

Einstellen einer maximalen Drucklange einer
einzelnen Drucktatigkeit,

Berechnen einer méglichen Druckhaufigkeit,
mit der die Informationsmenge innerhalb der
maximalen Druckléange gedruckt werden kann,
und

Wiederholen des Druckens und Zuriickspu-
lens, bis alle Symbole der Informationsmenge
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mit der méglichen Druckhaufigkeit gedruckt
worden sind.

13. Verfahren nach Anspruch 11 oder 12, weiter mit
den Schritten:

Erfassen des Vorhandenseins einer Farbband-
kassette (30) vor dem Zurtckspulen und
Anzeigen, daB die Farbbandkassette (30) vor
dem Zurlckspulen entfernt werden soll.

14. Verfahren nach einem der Anspriche 11 bis 13,
weiter mit den Schritten:

Speichern einer Farbreihenfolge, in der die Far-
ben den Symbolen der Informationsmenge
zugeordnet werden;

Einstellen eines Langenbereiches, der von
Symbolen bedeckt wird, denen flhrende Far-
ben der Farbreihenfolge zugeordnet werden;
und Subtrahieren des Langenbereiches der
fahrenden Farben von einem L&ngenbereich
der Informationsmenge zum Einstellen eines
Langenbereiches fir eine letzte Farbe der
Farbreihenfolge,

bevorzugt Erfassen der Art einer Farbbandkas-
sette (30),

Bestimmen auf der Grundlage der gespeicher-
ten Farbreihenfolge, ob die Farbe eines in der
Farbbandkassette aufgenommenen Farbban-
des (32) zu einer Farbe paft, die zu drucken-
den Symbolen zugeordnet ist, und
Informieren, daB die Farbbandkassette (30)
falsch ist, wenn bestimmt wird, daB das in der
Farbbandkassette aufgenommene Farbband
nicht zu der Farbe paBt, die den zu druckenden
Symbolen zugeordnet ist.

Revendications

Imprimante d'étiquettes (1) comprenant :

une bande (22) ayant une direction longitudi-
nale ;

une pluralité de cassettes a ruban (30) mon-
tées de maniére amovible dans l'imprimante
d'étiquettes et contenant chacune un ruban
encreur (32) dans une couleur d'une pluralité
de couleurs d'impression ;

des moyens d'impression (10) comprenant une
téte d'impression (12) pour limpression sur la
bande en utilisant au moins un des rubans
encreurs contenus dans les cassettes a ruban ;
des moyens de déplacement (40) destinés a
déplacer la bande dans sa direction longitudi-
nale par rapport a la téte d'impression ;

des moyens d'entrée (3) pour saisir une plura-
lité de commandes et un ensemble d'informa-
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tions comprenant des symboles ;

des moyens de réglage de couleurs d'impres-
sion pour assigner une couleur de la pluralité
de couleurs d'impression a chaque symbole de
I'ensemble d'informations saisi en utilisant les
moyens d'entrée (3) ;

des moyens de réglage de nombre d'impres-
sions prévues destinés a régler un nombre de
fois ou il est prévu que I'ensemble d'informa-
tions soit imprimé pour produire une pluralité
d'étiquettes imprimées avec le méme ensem-
ble d'informations ;

une mémoire (100, 101, 102, 104) destinée a
stocker I'ensemble d'informations, les couleurs
d'impression assignées par les moyens de
réglage de couleurs d'impression et le nombre
d'impressions prévues ; et

des moyens de commande d'impression multi-
colore (90) destinés & commander les moyens
d'impression (10) et les moyens de déplace-
ment (40) afin d'imprimer sur la bande (22), en
commengant & une position initiale (P3) de la
bande, des symboles avec une couleur de la
pluralité de couleurs assignées par les moyens
de réglage de couleurs d'impression et le nom-
bre dimpressions prévues réglé par les
moyens de réglage de nombre dimpression
prévues.

Imprimante d'étiquettes selon la revendication 1,
dans laquelle les moyens de commande d'impres-
sion multicolore (90) commandent les moyens
d'impression (10) et les moyens de déplacement
(40) afin de réaliser Iimpression dans une couleur
de la pluralité de couleurs assignées par les
moyens de réglage de couleurs d'impression pour
le nombre de fois prévu réglé par les moyens de
réglage de nombre dimpressions prévues avant
impression dans une autre couleur de la pluralité de
couleurs,

en rembobinant de préférence la bande (22) a
la position initiale

et afin de répéter l'impression et le rembobi-
nage jusqu'a ce que tous les symboles de
I'ensemble d'informations aient été imprimés
dans toutes les couleurs assignées par les
moyens de réglage de couleurs d'impression.

Imprimante d'étiquettes selon la revendication 1 ou
2, comprenant en outre des moyens de réglage du
nombre dlimpressions possibles réglé avec une
longueur d'impression maximale d'une unique opé-
ration d'impression et destinés a calculer un nom-
bre dimpressions possibles olu I'ensemble
d'informations peut étre imprimé dans la longueur
d'impression maximale ; dans laquelle les moyens
de commande d'impression multicolore (90) com-
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4.

mandent les moyens d'impression (10) et les
moyens de déplacement (40) afin d'imprimer sur la
bande (22), en commengant a la position initiale de
la bande (P3), des symboles avec une couleur de la
pluralité de couleurs de symboles assignées par les
moyens de réglage de couleurs d'impression pour
le nombre dimpressions possibles réglé par les
moyens de réglage de nombre d'impressions possi-
bles, de rembobiner la bande (22) a la position ini-
tiale, et de répéter I'impression et le rembobinage
jusqu'a ce que tous les symboles de I'ensemble
d'informations aient été imprimés pour le nombre
d'impressions prévues réglé par les moyens de
réglage de nombre d'impressions prévues,

la longueur d'impression maximale dépendant
de préférence de la précision des moyens de
déplacement (40).

Imprimante d'étiquettes (1) comprenant :

une pluralité de cassettes a ruban (30) pouvant
étre montées de maniére amovible sur I'impri-
mante d'étiquettes et contenant chacune un
ruban encreur (32) dans une couleur d'une plu-
ralité de couleurs ;

une bande (22) ayant une direction longitudi-
nale ;

des moyens d'impression (10) comprenant une
téte d'impression (12) destinés a imprimer sur
la bande (22) a l'aide d'un ruban encreur d'une
cassette a ruban montée de la pluralité de cas-
settes a ruban (30) ;

des moyens de déplacement (40) destinés a
déplacer la bande (22) dans sa direction longi-
tudinale par rapport a la téte d'impression (12) ;
des moyens d'entrée (3) pour saisir une variété
de commandes et un ensemble d'informations
comprenant des symboles ;

des moyens de réglage de couleurs d'impres-
sion pour assigner une couleur d'au moins une
premiére couleur et une couleur suivante de la
pluralité de couleurs diimpression a chaque
symbole de I'ensemble d'informations saisi a
I'aide des moyens d'entrée (3) ;

des moyens de réglage de nombre d'impres-
sions prévues pour régler un nombre d'impres-
sions prévues ou l'ensemble d'informations
doit étre imprimé pour produire une pluralité
d'étiquettes avec le méme ensemble d'informa-
tions ;

une mémoire (100, 101, 102, 104) destinée a
stocker I'ensemble d'informations, ladite au
moins une premiére couleur et la couleur sui-
vante assignées par les moyens de réglage de
couleurs d'impression, et le nombre d'impres-
sions prévues ; et

des moyens de commande d'impression multi-
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colore (90) destinés & commander les moyens
d'impression (10) et les moyens de déplace-
ment (40) afin d'imprimer, en commengant a
une position initiale (P3) de la bande, des sym-
boles de I'ensemble dinformations auxquels
est assignée la premiére couleur pour le nom-
bre dimpressions prévues réglé par les
moyens de réglage de nombre dimpressions
prévues, de rembobiner la bande (22) & la posi-
tion initiale (P3), et d'imprimer des symboles de
I'ensemble d'informations auxquels est assi-
gnée la couleur suivante, le nombre d'impres-
sions prévues réglé par les moyens de réglage
d'impressions prévues.

Imprimante d'étiquettes selon la revendication 4,
dans laquelle la mémoire stocke en outre une lon-
gueur d'impression maximale d'une seule opération
d'impression ;

comprenant en outre des moyens de réglage
de nombre d'impressions possibles destinés a
calculer un nombre d'impressions possibles ou
'ensemble d'informations peut &tre imprimé
dans la longueur dimpression maximale stoc-
kée dans la mémoire de longueur dimpression
maximale ; et

dans laquelle les moyens de commande
d'impression multicolore (90) comparent le
nombre d'impressions possibles calculé par les
moyens de réglage de nombre dimpressions
possibles au nombre d'impressions prévues
réglé par les moyens de réglage de nombre
d'impressions prévues et, lorsque le nombre
d'impressions prévues est supérieur au nom-
bre d'impressions possibles, commandent les
moyens d'impression (10) et les moyens de
déplacement (40) afin d'imprimer les symboles
auxquels la premiére couleur est assignée
pour le nombre de fois d'impressions possi-
bles, de rembobiner la bande (22) a la position
initiale, d'imprimer les symboles auxquels est
assignée la couleur suivante pour le nombre de
fois d'impressions possibles, et de répéter les
opérations d'impression et de rembobinage
jusqu'a ce que I'ensemble d'informations soit
imprimé le nombre d'impressions prévues, la
longueur d'impression maximale dépendant de
préférence de la précision des moyens de
déplacement (40).

Imprimante d'étiquettes selon la revendication 3 ou
5, comprenant en outre des moyens de réinitialisa-
tion du nombre d'impressions prévues destinés a
calculer, une fois que les moyens de commande
d'impression multicolore (90) ont déterminé que le
nombre d'impression prévues est supérieur au
nombre d'impressions possibles et ont commandé
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les moyens dimpression (10) et les moyens de
déplacement (40) pour imprimer I'ensemble d'infor-
mations dans la premiére couleur et dans la couleur
suivante pour le nombre de fois dimpressions pos-
sibles, une différence entre le nombre d'impres-
sions possibles et le nombre dimpressions
prévues, et destinés a réinitialiser le nombre
d'impressions prévues a la différence.

Imprimante d'étiquettes selon I'une quelconque des
revendications 1 & 6, dans laquelle :

la mémoire (100, 103) stocke en outre un ordre
de couleur dans lequel les couleurs sont assi-
gnées aux symboles de I'ensemble d'informa-
tions par l'intermédiaire des moyens de réglage
de couleur d'impression ; et

les moyens de réglage de couleur d'impression
déterminent, sur la base de I'entrée par les
moyens d'entrée (3), une plage de longueur
couverte de symboles auxquels sont assi-
gnées des couleurs de début de l'ordre de cou-
leurs, et, afin de déterminer une plage de
longueur pour au moins une derniére couleur
de l'ordre de couleurs, soustraient la plage de
longueur des couleurs de début & une plage de
longueur de I'ensemble d'informations.

Imprimante d'étiqueties selon la revendication 7,
comprenant en outre :

des moyens de vérification de couleur de ruban
(36, 82) destinés a détecter une cassette a
ruban (30) montée dans I'imprimante d'étiquet-
tes et & déterminer, sur la base de l'ordre de
couleurs stocké dans la mémoire (100, 103), si
la couleur du ruban encreur (32) contenu dans
la cassette a ruban (30) correspond a une cou-
leur assignée aux symboles a imprimer,

et de préférence des moyens d'information (4)
pour informer que la cassette a ruban (30) est
incorrecte lorsque les moyens de vérification
de couleur de ruban déterminent que la cou-
leur du ruban encreur ne correspond pas a la
couleur assignée aux symboles & imprimer.

Imprimante d'étiquettes selon I'une quelconque des
revendications 4 ou 5 a 8, lorsqu'elles dépendent
de la revendication 4, comprenant en outre :

un détecteur de coupure de bande (78) destiné
a détecter lorsque la bande (22) est coupée ;

des moyens de commande de coupe de bande
destinés a déterminer la fin de chaque impres-
sion de symboles auxquels est assignée la
couleur suivante et interrompre les processus
d'impression jusqu'a ce que le détecteur de
coupure de bande détecte que la bande (22)
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est coupée,

et de préférence des moyens d'information (4)
pour informer que la bande (22) doit étre cou-
pée une fois que les moyens de commande de
coupe de bande arrétent les procédures

28

avant I'impression dans la couleur particuliére
de la pluralité de couleurs d'impression ; et
rembobiner la bande a la position initiale (P3)
avant l'impression dans l'autre couleur de la
pluralité de couleurs d'impression,

d'impression. répéter de préférence l'impression et le rembo-
binage jusqu'a ce que tous les symboles de
I'ensemble d'informations aient été imprimés le
nombre de fois ou lIimpression est prévue,
régler une longueur dimpression maximale
d'une seule opération d'impression,

calculer un nombre d'impressions possibles ou
I'ensemble dinformations peut &tre imprimé
dans la longueur dimpression maximale, et
répéter I'impression et le rembobinage jusqu'a
ce que tous les symboles de I'ensemble d'infor-
mations aient été imprimés le nombre
d'impressions possibles.

10. Imprimante d'étiquettes selon I'une quelconque des
revendications 1 & 9, dans laquelle les moyens de
déplacement (40) déplacent, en association avecla 10
bande (22), le ruban encreur (32) de la cassette a
ruban (30) montée dans I'imprimante d'étiquettes ;
et comprenant en outre :

un détecteur de cassette a ruban (36, 82) des- 15
tiné a détecter si une cassette a ruban (30) est
montée dans limprimante d'étiquettes lorsque

la bande doit &tre rembobinée ; et

des moyens d'information (4) pour informer,
lorsque le détecteur de cassette a ruban 20 13. Procédé selon la revendication 11 ou 12, compre-
détecte que la cassette a ruban est montée nant en outre les étapes consistant a :

lorsque la bande doit &tre rembobinée, que la
cassette a ruban doit étre retirée avant que la
bande soit rembobinée.

détecter la présence d'une cassette a ruban
(30) avant le rembobinage ; et
25 indiquer que la cassette a ruban (30) doit étre
11. Procédé diimpression d'un ensemble d'informa- retirée avant le rembobinage.
tions multicolore une pluralité de fois afin de pro-
duire une pluralité d'étiquettes imprimées avec le 14. Procédé selon I'une quelconque des revendications
méme ensemble d'informations, comprenant les 11 a 13, comprenant en outre les étapes consistant
étapes consistant a : 30 a:

saisir un ensemble d'informations comprenant
des symboles ;
assigner une couleur d'une pluralité de cou-

stocker un ordre de couleurs dans lequel les
couleurs sont assignées aux symboles de
I'ensemble d'informations ;

leurs dimpression & chaque symbole de 35 régler une plage de longueur couverte par les
I'ensemble d'informations saisi ; symboles auxquels sont assignées des cou-
régler un nombre dimpressions prévues ou leurs de début de l'ordre de couleurs ; et
I'ensemble d'informations doit &tre imprimé ; soustraire la plage de longueur des couleurs
imprimer, sur la bande (22), pour le nombre de début d'une plage de longueur de I'ensem-
dimpressions prévues, tous les symboles de 40 ble d'informations afin de régler une plage de
I'ensemble d'informations auxquels est assi- longueur pour une derniére couleur de l'ordre
gnée une couleur particuliere de la pluralité de de couleurs,
couleurs diimpression en utilisant un ruban de préférence détecter le type d'une cassette &
encreur (32) de la couleur particuliere de la plu- ruban (30),
ralité de couleurs d'impression ; et 45 déterminer, sur la base de l'ordre de couleurs
imprimer, sur la bande, pour le nombre stocké, si la couleur d'un ruban encreur (32)
dimpressions prévues, tous les symboles de contenu dans la cassette a ruban correspond a
I'ensemble d'informations auxquels est assi- une couleur assignée aux symboles a impri-
gnée une autre couleur de la pluralité de cou- mer, et
leurs dimpression en utilisant un ruban 50 informer que la cassette a ruban (30) est incor-
d'impression de l'autre couleur de la pluralité recte lorsqu'il est déterminé que le ruban
de couleurs d'impression. encreur contenu dans la cassette a ruban ne
correspond pas a la couleur assignée aux sym-
12. Procédé selon la revendication 11, comprenant en boles a imprimer.
outre les étapes consistant a : 55

transporter la bande (22) & une position initiale
(P3) par rapport a une téte d'impression (12)

15
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