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) Tape printer.

@ A tape printer unit comprises a housing (11, 14),
a printer unit (22) provided in the housing (11, 14), a
keyboard on the housing (11, 14), and a cassette
(100, 120) accommodating an adhesive tape (101,
121) and ink ribbon (102, 122) the cassette (100,
120) being removablely attached in the printer unit
(22). The tape printer unit prints data input from the
keyboard (12) on the adhesive tape (101. 121), and
feeds the printed adhesive tape (101, 121) to the
outside of the housing (11, 14). The tape printer unit
is capable of being used with several different cas-
settes (100, 120) respectively accommodating adhe-
sive tapes (101, 121) which are of different width
from each other, and can automatically print the data
according to the width of the adhesive tape (101,
121) accommodated in the cassette (100, 120) which
has been attached in the printer unit.

FIG.2

Rank Xerox (UK) Business Services
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The present invention relates to a tape printer
for printing data on an adhesive tape attached
therein and for feeding out the printed adhesive
tape to the outside thereof.

Tape printers capable of printing data on an
adhesive tape have been practically put to use. In
general, such a tape printer prints data on an
adhesive tape which is provided in a cassette load-
ed into the tape printer and feeds out the printed
adhesive tape to the outside thereof.

The tape printer must be constituted so that
adhesive tapes having different widths may be
used for printing data, in order to comply with
various user's demands.

However, it is probable that a tape printer hav-
ing such a constitution may produce printing errors
where the data is printed out of the boundaries of
the adhesive tape when the printing size of data to
be printed is wider than the width of the adhesive
tape. That is, it is possible for the user to designate
a printing size wider than the width of the adhesive
tape, since the printing size is capable of being
designated up to a size corresponding to the wid-
est adhesive tape.

If such a printing error occurs, a printing head
is negatively influenced, since the printing head
performs the printing operation on not only the
adhesive tape, but also out of the adhesive tape.
That is, the printing head is damaged, since the
printing head carries out the printing operation on
no object to be printed. Therefore, in the prior art,
highly cumbersome operations are required for
designating a proper printing size every time the
adhesive tape is changed. Moreover, it is usually
difficult to determine whether or not a printing error
will occur until after the printing operation is carried
out.

The present invention has been made in con-
sideration of the above-described drawbacks inher-
ent to the conventional tape printer, and has as an
object to provide a tape printer wherein printing
errors of the type where data is printed out of the
boundaries of the adhesive tape, are previously
prevented without first carrying out the printing
operation, regardless of the width of the adhesive
tapes being used.

According to the present invention,a tape print-
er comprises a housing; data input means for in-
putting data; printing means provided in said hous-
ing, for printing the data input from said input
means; a tape member capable of being mounted
in said housing, said tape member having a given
width, for having the input data printed thereon by
said printing means; tape-width detecting means
provided in said housing, for detecting the tape-
width of said tape member mounted in said hous-
ing; and printing control means for controlling the
printing operation of said printing means based on
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the tape-width detected by said tape-width detect-
ing means, so that said printing means prints the
data in an area corresponding to the width of said
tape member mounted in said housing.

Since the tape printer with the above-described
arrangement according to the present invention can
inhibit the printing of data outside the side bound-
aries of the adhesive tape, there is a particular
advantage that the printing head is not damaged or
negatively influenced by printing off of the adhe-
sive tape without requiring highly cumbersome op-
erations for the user.

FIG. 1 is a perspective view of a tape printer
according to a preferred embodiment of the
invention;

FIG. 2 is a perspective view of the tape printer
illustrated in FIG. 1, with the top cover opened;
FIG. 3 is a perspective exploded view of a
printer section of the tape printer illustrated in
FIGS. 1 and 2;

FIGS. 4A and 4B are front views of the printer
section shown in FIG. 3 and loading a tape
cassette;

FIG. 5 is a block circuit diagram showing the
components of the tape printer illustrated in FIG.
1;

FIG. 6 is a diagram explaining a state of storing
data in a document memory unit shown in FIG.
5;

FIG. 7 is a diagram explaining a state of storing
data in an arithmetic data memory unit shown in
FIG. 5;

FIG. 8 is a circuit diagram illustrating a part of a
circuit for a thermal head, a printing control unit
and a printing voltage generating unit shown in
FIG. 5;

FIG. 9 is a flow chart for explaining processing
operations when a printing mode is designated;
FIGS. 10A-10E show a display of data obtained
by the processing operations explained with ref-
erence to FIG. 9;

FIGS. 11A-11E show printed data on an adhe-
sive tape when a display unit displays data
shown in FIGS. 10A-10E, respectively;

FIG. 12 is a flow chart for explaining processing
operations when an automatic character-size
setting mode is designated; and

FIGS. 13A-13C show printed data on respective
adhesive tapes of different width, obtained by
the processing operations explained in FIG. 12.

An embodiment of the present invention will
now be described, with reference to the drawings
attached hereto.

FIGS. 1 and 2 are perspective views of a tape
printer according to an embodiment of the present
invention. The tape printer has a case 11 which is
in the form of a rectangular box and which is small
enough fo be held by hand, e.g. the case 11 may
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be 120 mm deep, 190 mm wide and 60 mm high.
A top cover 14 is pivotally connected to the upper
portion of the case 11 by a hinge assembly 15. A
keyboard 12 and a display unit 13 are mounted on
the upper surface of the top cover 14.

The keyboard 12 comprises a plurality of al-
phanumeric keys and function keys and is em-
ployed so as to input desired data and to set the
printer in several different printing modes, or the
like. The display unit 13 comprises a liquid-crystal
display panel and displays data inputted from the
keyboard 12 or the like.

The case 11 has a power switch 16 on the
front surface thereof and an outlet 17 for an adhe-
sive tape 101 (121) (described in more detail be-
low), and a slider member 19 for manually moving
a cutter 18 to cut the adhesive tape 101 (121) on
the left side surface thereof.

As shown in FIG. 2, a printer section 21 is
provided in the upper portion of the case 11. The
printer section 21 is usually covered by the top
cover 14 and is exposed by opening the top cover
14 (as in FIG. 2). The printer section 21 comprises
a printer unit 22. The printer unit 22 is mounted in
an opening 20 provided at the top of the case 11.
The printer unit 22 is capable of loading a tape
cassette 100 (120) and prints data on the adhesive
tape 101 (121) provided in the cassette 100 (120).

As shown in FIG. 3, the printer unit 22 com-
prises a chassis 23 mounted on the lower portion
of the opening 20 of the case 11. The chassis 23
has a platen roller 24 and a thermal head 25
mounted thereon, which are disposed adjacent to
the outlet 17 (see FIG. 2) of the case 11.

The platen roller 24 is rotatably mounted on
chassis 23 and is rotated by a motor 58 (shown in
FIG. 5 and described in more detail below) moun-
ted in the case 11. The platen roller 24 transfers
the adhesive tape 101 (121) and an ink ribbon 102
(122) provided in the tape cassette 100 (120) which
is loaded in the printer unit 22 and makes the
adhesive tape 101 (121) feed out from the outlet 17
o the outside of the case 11.

The thermal head 25 can print data up to 128
mm wide and comprises 128 heating elements
(shown in FIG. 8) regularly spaced apart (8
elements/mm) along the axis of the platen roller 24.
The thermal head 25 is movably mounted to the
chassis 23, so as t0 be movable between a posi-
tion in which the thermal head 25 keeps in contact
with the platen roller 24 (FIG. 3) and a position in
which the thermal head 25 is spaced from the
platen roller 24 (FIG. 2).

The chassis 23 also has a reel guide 26 and a
ribbon take-up shaft 27 mounted thereon. The reel
guide 26 is inserted into a tape feed reel 103 (123)
provided in the tape cassette 100 (120) when the
tape cassette 100 (120) is loaded in the printer unit
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22.

The ribbon take-up shaft 27 is rotatably moun-
ted on the chassis 23 and is rotated by the motor
58 (FIG. 5) with a predetermined torque. The rib-
bon take-up shaft 27 is inserted in a ribbon take-up
spool 104 (124) provided in the tape cassette 100
(120) when the cassette 100 (120) is loaded in the
printer unit 22, and rotates the takes-up spool 104
(124) for taking up the ink ribbon 102 (122) around
the take-up spool 104 (124).

A cassette fixing piece 28, a cassette guide
plate 29 and height adjust pins 30 are mounted on
the chassis 23, so as to fix the cassette 100 (120)
on the chassis 23.

The cassette fixing piece or guide member 28
snaps into a fixing hollow 105 (125) formed on the
cassette 100 (120) when the cassette 100 (120) is
loaded in the printer unit 22. The cassette guide
plate 29 keeps in contact with the surface of the
side which opposes the fixing hollow 105 (125) of
the cassette 100 (120) when the cassette 100
(120) is loaded into the printer unit 22. The height
adjust pins 30 are mounted at positions corre-
sponding to the corner of the cassette 100 (120),
on the chassis 23. The height adjust pins 30 are
inserted in height adjust holes 106 (FIG. 3) or keep
in contact with the lower surface of the cassette
120, for adjusting the upper position of the cassette
100 (120) at a predetermined level even though the
cassettes 100 (120) having different thicknesses
may be loaded.

As shown in FIG. 2, a tape-width detecting unit
31 and an ink-material detecting unit 32 are also
attached to the chassis 23. As shown in detail in
FIG. 3, the tape-width detecting unit 31 comprises
a movable plate 35 and a resistor plate 36. The
movable plate 35 is rotatably supported to support-
ing plates 34 extending upwardly from a horizontal
projection 33 of the chassis 23, at substantially the
center of projection 33. The movable plate 35 is
made of electrically conductive material, e.g., met-
al, and is electrically connected to a lead 37 for
detecting a voltage. A coil spring 38 is provided
between one end of the movable plate 35 and the
projection 33 for biasing the one end of the mov-
able plate 35 downwardly. The resistor plate 36 is
connected to a predetermined voltage source at
one end thereof, and is connected to ground at
another end thereof. The resistor plate 36 abuts the
side adjacent to one end of the movable plate 35.
When the cassette 100 (120) is loaded in the
printer unit 22, the movable plate 35 is rotated
against the force of the coil spring 38 by move-
ment of a lower surface of the cassette 100 (120)
keeping in contact with another end of the movable
plate 35, and has its position changed along the
resistor plate 36 abutting the side of the movable
plate 35. The lead 37, connected to plate 35,
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outputs a voltage according to the position of the
resistor plate 36 abutting the side of the movable
plate 35. Hence the tape-width detecting unit 31
outputs a voltage according to the thickness of the
cassette 100 (120); that is, according to the width
of the adhesive tape 101 (121) provided in the
cassette 100 (120) which is loaded in the printer
unit 22.

The ink-material detecting unit 32 comprises a
movable plate 41 and a microswitch 42 as seen in
FIG. 3. The movable plate 41 is rotatably supported
to supporting plates 40 extending upwardly from a
projection 39 of the chassis 23, at center thereof.
The microswitch 42 is turned on or off by move-
ment of one end of the movable plate 41. A coil
spring 43 is provided between said one end of the
movable plate 41 and the projection 39 and biases
said one end of the movable plate 41 downwardly
for keeping the microswitch 42 turned off. When
the cassette is loaded in the printer unit 22, the
movable plate 41 is inserted into a groove 107
(127) cut from lower surface of the cassette 100
(120) to the upper portion of the cassette 100
(120). The upper portion of the groove 107 (127) is
determined according to each ink material of the
ink ribbon 102 (122). When the cassette 100 (120)
provides an ink ribbon 102 (122) having high melt-
ing point, the movable plate 41 is kept in contact
with the upper portion of the groove 107 (127) and
is rotated. Therefore, the movable plate 41 causes
the microswitch 42 to turn on. On the other hand,
when the cassette 100 (120) provides an ink ribbon
102 (122) having low melting point, the movable
plate 41 does not contact with upper portion of the
groove 107 (127) and is not rotated. Therefore, the
microswitch 42 is kept turned off. Hence the ink-
material detecting unit 32 detects the ink material
of the ink ribbon 102 (122) provided in the cassette
100 (120) by detecting the position of the upper
portion of the groove 107 (127).

The tape cassettes 100 and 120 will now be
described in greater detail. The tape cassettes 100
and 120 accommodate the adhesive tapes 101 and
121 and the ink ribbons 102 and 122, respectively.
The cassette 100 accommodates an adhesive tape
which is 10 mm or 16 mm wide, and the ink ribbon
102 having a high melting point ink. However, a
cassette 100 having a 16 mm wide adhesive tape
therein is thicker than a cassette having a 10 mm
wide adhesive tape therein. The cassette 120 ac-
commodates an 8 mm wide adhesive tape 121,
and the ink ribbon 122 having a low melting point
ink. The adhesive tapes 101 and 121 comprise a
tape made of paper or plastic sheet, an adhesive
coated on one side of the tape and a separable
release sheet adhered on the side of the tape
which is coated with the adhesive. The ink ribbons
102 and 122 comprises a base sheet and an ink
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made of heat melting ink coated on one side of the
base sheet. The ink is transferred from the base
sheet to object which is printed by means of the
thermal head 25. The cassettes 100 and 120 re-
spectively comprise cassette cases 108 and 128,
tape feed reels 103 and 123, ribbon take-up spools
104 and 124 and ribbon feed spools 111 and 131.
The tape feed reels 103 and 123, the ribbon take-
up spools 104 and 124 and the ribbon feed spools
111 and 131 are rotatably mounted in the cassette
cases 108 and 128, respectively. The cassette
cases 108 and 128 comprise the aforementioned
fixing hollows 105 and 125 on the rear surfaces
thereof, the grooves 107 and 127 on the one side
surface thereof, head insert portions 109 and 119
and tape outlets 110 and 130, respectively. The
head insert portions 109 and 119 are located at the
portion corresponding to portion of the thermal
head 25 when the cassettes 100 and 120 are
respectively loaded into the printer unit 22. The
tape outlets 110 and 120 are located at the portion
corresponding to the position of the outlet 17 of the
case 11 when the cassettes 100 and 120 are
respectively loaded into the printer unit 22.

The adhesive tapes 101 and 121 are wound
around the tape feed or supply reels 103 and 123
and are extended from the tape feed reels 103 and
123 to the tape outlets 110 and 130 via the head
insert portions 109 and 129, respectively. The ink
ribbons 102 and 122 are wound around the ribbon
feed or supply spools 111 and 131 and are taken
up by the ribbon take-up spools 104 and 124 via
the head insert portions 109 and 129. The ink
ribbons 102 and 122 are located between the print-
ing head 25 and the adhesive tapes 101 and 121 at
the head insert portions 109 and 129, after the
cassette 100 (120) is loaded into the printer unit 22.

The height adjust holes 106 (FIG. 3) are
opened at the corners of the cassette case 108 and
have predetermined depth according to thickness
of the cassette case 108. The case 128 of cassette
120 does not have opened height adjust holes,
because the cassette case 128 is the thinnest case
among the cassette cases which can be used with
the tape printer. Therefore, in the case of the
cassette case 128, the height adjust pins 30 moun-
ted on chassis 23 contact with the lower surface of
the case 128 of the cassette 120.

The grooves or cut-outs 107 and 127 extend
upwardly from lower surfaces of the cassette cases
108 and 128, and are located at portions cor-
responding to portion of the movable plate 41 of
the ink-material detecting unit 32 when the cas-
settes 100 and 120 are loaded. The distances
between the upper ends of the grooves 107 and
127 and the upper surfaces of the respective cas-
sette cases 108 and 128, are determined based on
the type of ink material accommodated in the cas-
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settes 100 and 120. Such distance of the cassette
100 is longer than that of the cassette 120. That is,
in the case of the high melting point ink provided in
the cassette 100, such distance is determined to
be longer so that the movable plate 41 of the ink-
material detecting unit 32 is kept in contact with the
upper portion or end of the groove 107 and is
rotated. On the other hand, in the case of a low
melting point ink provided in the cassette 120, such
distance is determined to be shorter so that the
movable plate 41 is not kept in contact with upper
portion of the groove 127.

The electronic circuit of the device of the
present invention will now be described, with refer-
ence to FIG. 5.

A control unit 50 basically controls and man-
ages the other elements within the block diagram.
A keyboard 12 is connected to the control unit 50.
The control unit 50 stores alphanumeric data, a
line-feed code (LF), a print-stop code (STOP), a
character-size code and the like input from the
keyboard 12, in a document memory unit 51. As
shown in FIG. 6, the document memory unit 51
stores a character code as alphanumeric data, the
line-feed code (LF) and the print-stop code (STOP)
which are stored as a pair with print-control data
including the character-size code.

An arithmetic unit 52 and arithmetic data mem-
ory unit 53 are connected to the control unit 50.
The arithmetic unit 52 is supplied with data stored
in the document memory unit 51 under the control
of the control unit 50 and calculates printing length,
printing width, the number of line feeds, the largest
character-size or the like based on the print-stop
code (STOP), the line-feed code (LF) and
character-size code supplied from the document
memory unit 51. Also, the arithmetic unit 52 is
supplied with tape-width data from the tape-width
detecting unit 31 under the control of the control
unit 50, and judges whether or not the tape width is
wider than the printing width. The arithmetic data
memory unit 53 stores printing-length data, the
largest character-size data, printing-width data, the
data of the number of line feeds, the longest
printing-length data, line character-size data repre-
senting the largest character-size with respect fo
each line, and the like, calculated by the arithmetic
unit 52, as shown FIG. 7.

On the other hand, the lead 37 of the tape-
width detecting unit 31 is connected to an analog-
digital converting unit 54. The analog-digital con-
verting unit 54 outputs digital data which has a
value corresponding to the value of the voltage
supplied from the lead 37, to the control unit 50.
Then, the control unit 50 outputs control data to a
print control unit 55, a character-size modification
unit 56, a display control unit 57 and the arithmetic
unit 52 in response to the digital data output from
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the analog-digital converting unit 54.

The print control unit 55 controls the printing
operation of the thermal head 25 based on print
data and the control data output from the control
unit 50 and controls the drive of the motor 58 for
making the platen roller 24 and the ribbon take-up
shaft 27 rotate corresponding to the printing opera-
tion of the thermal head 25.

FIG. 8 shows a part of a detailed circuit of the
print control unit 55 and the thermal head 25. In the
thermal head 25, which comprises a large number
of heating elements 200, 128 of the heating ele-
ments 200 are arranged and regularly spaced over
a length of 16 mm. Each heating element 200 is
connected to a print-voltage generating unit 59 at
one end thereof, and to a NAND gate 201 provided
in the print control unit 55 at other end thereof,
respectively. The NAND gates 201 are supplied
with print data from the control unit 50 via a print
data buffer (not shown) provided in the print control
unit 55. The NAND gates 201 respectively con-
nected to the first to 64th heating elements 200,
which are arranged over an 8 mm length, are
connected to an output terminal of an AND gate
202 provided in the print control unit 55. The
NAND gates 201 connected to each of the 65th to
80th heating elements 200, which are arranged
between 8 mm and 10 mm distances, are con-
nected to an oufput terminal of an AND gate 203
provided in the print control unit 55. Furthermore,
the NAND gates 201 connected to each of the 81th
to 128th heating elements 200, which are arranged
between 10 mm and 16 mm distance, are con-
nected to an output terminal of an AND gate 204
provided in the print control unit 55. Each of AND
gates 202, 203 and 204 is supplied with a print
command signal for instructing the printing opera-
tion and a cassette-loading signal indicating that
the cassette 100 (120) has been loaded in the
printer unit 22, from the control unit 50, respec-
tively. The AND gates 203 and 204 are supplied
with a "16 mm" signal indicating that the cassette
100 accommodating a 16 mm wide adhesive tape
101 has been loaded in the printer unit 22, from the
control unit 50, respectively. The AND gate 204 is
supplied with a "10 mm" signal indicating that the
cassette 100 accommodating a 10 mm wide adhe-
sive tape 101 has been loaded in the printer unit
22, from the control unit 50. Also, the print com-
mand signal and the cassette-loading signal are
supplied to the motor 58 via the print control unit
55, as motor control signals.

The character-size modification unit 56 modi-
fies a character-pattern generated by a character
pattern generating unit 60 based on the character
code stored in the document memory unit 51, to a
character size corresponding to the control data
supplied from the control unit 50 thereto (i.e., to a
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character size corresponding to the width of the
loaded tape).

The display control unit 57 controls the display
operation of the display unit 13 based on display
data and the control data output from the control
unit 50 and layout display data output from a layout
display control unit 61. The layout display control
unit 61 produces the layout display data based on
the data of the number of line-feeds and the line
character-size data obtained by the arithmetic unit
51.

Various operations of the tape printer with the
above-described arrangement will now be de-
scribed.

First, the tape printer of this embodiment is
capable of being loaded with the cassette 100 or
120 providing adhesive tapes 101 or 121 which are
16 mm, 10 mm or 8 mm wide. When the cassette
100 or 120 is loaded into the printer unit 22, the
height adjust pins 30 mounted on the chassis 23 of
the printer unit 22 are inserted into the height
adjust holes 106 or are kept in contact with the
lower surface of the cassette case 126. Then, when
the cassette 100 or 120 has been completely load-
ed into the printer unit 22, the lower surface of the
cassette case 108 or 128 is at a predetermined
position according to the width of the adhesive tape
101 or 121 provided in the cassette case 108 or
128. In this state, the movable plate 35 of the tape-
width detecting unit 31 is rotated in response to the
position of the lower surface of the cassette case
108 or 128 and outputs a voltage having a value
corresponding fo the position of the resistor plate
36 with which the movable plate 35 is kept in
contact, to analog-digital converting unit 54 via the
lead 37.

The movable plate 41 of the ink-material de-
tecting unit 32 is inserted into the groove 107 or
127 formed on the cassette case 108 or 128. In the
case of an ink ribbon 102 being made of a high
melting point ink provided in the loaded cassette
case 108, the movable plate 41 is rotated with the
upper portion of the groove 107 and turns the
microswitch 42 on. Conversely, in the case of an
ink ribbon 122 being made of a low melting point
ink, being provided in the cassette case 128 loaded
in the printer unit 22, the movable plate 41 is not
kept in contact with the upper portion of the groove
127 and keeps the microswitch 42 in the turned off
state. Then, the microswitch 42 oufputs an on/off
signal to the control unit 50.

The alphanumeric data input from the keyboard
12 is stored in the document memory unit 51 and
is displayed on the display unit 13 under the con-
trol of the control unit 50. The print control data,
such as a character-size code input from the key-
board 12 is also stored in the document memory
unit 51. Furthermore, the line-feed code (LF) and
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print-stop code (STOP) input from the keyboard 12
are also stored in the document memory unit 51.

The print mode processes will be described
with reference to the flow chart shown in FIG. 9.

First, when the print mode is designated by the
keyboard unit 12, the control unit 50 outputs the
document data which includes data indicated by a
cursor on the display unit 13 and is stored between
two print-stop codes (STOP) in the document
memory unit 51, from the document memory unit
51 to the arithmetic unit 52 (STEP A1). The
arithmetic unit 52 judges that the document data
output from the document memory unit 51 is the
character data or either the line-feed code (LF) or
the print-stop code (STOP) (STEP A2). When the
document data is the character data, the arithmetic
unit 52 calculates the printing length based on the
character-size data made as a pair with the char-
acter data (STEP A3). Furthermore, the arithmetic
unit 52 adds the calculated printing length to
printing-length data output from the arithmetic data
memory unit 53 under the control of the control
unit 50 (STEPS A4 and A5). Then, the printing-
length data updated by the arithmetic unit 52 is
stored in the arithmetic data memory unit 53 under
the control of the control unit 50 (STEP AB).

Also, the arithmetic unit 52 compares the
character-size data output from the document
memory unit 51 with the largest character-size data
output from the arithmetic data memory unit 53
with respect to direction of the printing width, i.e.
printing character height (STEPS A7 and A8). The
larger one of character-size data and the largest
character-size data which is judged by the com-
parison operation, is stored in the arithmetic data
memory unit 53, as the largest character-size data,
under the control of the control unit 50 (STEP A9).
In the above-described process, the printing length
data and the largest character-size data stored in
the arithmetic data memory unit 53 have been
cleared before the first character data for being
judged in STEP A1, outputs from the document
memory unit 51.

Hence, the printing-length data and the largest
character-size data with respect to one line are
obtained by repeating the processes from STEP
A3 to STEP A9 for character data continuously
output from the document memory unit 51 until the
line-feed code (LF) or the print-stop code (STOP)
is judged in STEP A2.

On the other hand, when the document data
output from the document memory unit 51 is either
the line-feed code (LF) or the print-stop code
(STOP), the control unit 50 transfers the largest
character-size data from the arithmetic data mem-
ory unit 53 to the arithmetic unit 52 (STEP A10).
Then, the arithmetic unit 52 calculates the printing
width based on the largest character-size data
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(STEP A11). The arithmetic unit 52 adds the cal-
culated printing width to the printing-width data
output from the arithmetic data memory unit 53
under the control of the control unit 50 (STEPS
A12 and A13). Then, the printing-width data up-
dated by the arithmetic unit 52 is stored in the
arithmetic data memory unit 53 (STEP A14). The
largest character-size data which has been stored
in the arithmetic data memory unit 53 is stored, as
the line character-size data representing the largest
character-size with respect to one line, in the
arithmetic data memory unit 53 and is cleared
(STEP A15). The data of the number of the line-
feeds is output from the arithmetic data memory
unit 53 to the arithmetic unit 52 (STEP A16). The
arithmetic unit 52 adds the data of the number of
the line-feed data with "1" (STEP A17). The data of
the number of the line-feed data updated by the
arithmetic unit 52 is stored in the arithmetic data
memory unit 53 (STEP A 18). Thereafter, the con-
trol unit 50 supplies the printing-length data and
the longest printing-length data stored in the
arithmetic memory unit 53 to the arithmetic unit 52
(STEP A19). The arithmetic unit 52 compares the
printing-length data with the longest printing-length
data and judges (i.e., determines) the larger one
(STEP A20). The larger data judged by the
arithmetic unit 52 is stored in the arithmetic data
memory unit 53, as the longest printing-length data
(STEP A22), and the printing-length data which has
been stored in the arithmetic data memory unit 53
is cleared. In the above-described process, the
printing-width data, the data of the number of line-
feeds and the longest printing-length data stored in
the arithmetic memory unit 53 have been cleared
before the first judgment of either the line-feed
code (LF) or the print-stop code (STOP) is per-
formed in STEP A2.

The processes based on STEPS A10 to A21,
obtain the printing-width and the number of the
line-feeds with respect to all document data to be
printed, the largest character-size with respect to
each line of all document data to be printed, and
the longest printing-length among the printing-
lengths of each line of all document data to be
printed.

Thereafter, the arithmetic unit 52 judges wheth-
er or not the document data which has been sub-
jected to the above- described processes is the
print-stop code (STOP) (STEP A22). If the judg-
ment is "No", i.e. the data is the line-feed code
(LF), the control unit 50 reads-out the document
data from the document memory unit 51, again
(STEP A1). Conversely, if the judgment is "Yes",
i.e. the data is the print-stop code (STOP), the
control unit 50 supplies the tape-width data from
the analog-digital converting unit 54 and the
printing-width data from the arithmetic data mem-
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ory unit 53, to the arithmetic unit 52. The arithmetic
unit 52 compares the tape-width data with the
printing-width data and judges which is the larger
one (STEP A23). If the tape-width data is larger
than the printing-width, the control unit 50 supplies
the data of the number of line-feeds and the line
character-size data from the arithmetic data mem-
ory unit 53 to the layout display control unit 61
(STEP A24), and the longest printing-length data
from the arithmetic data memory unit 53 to display
control unit 57 (STEP A25). The layout display
control unit 61 produces the layout display data
having lines which are corresponding in number to
the number of line-feed data and thickness cor-
responding to the line character-size data.

Conversely, if the printing-width data is larger
than the tape-width data, the control unit 50 sup-
plies error data to the display control unit 57 (STEP
A26).

FIGS. 10A-10E show the display conditions of
the display unit 13 when the above-described pro-
cess is being carried out. In this situation, character
size [1 x 1] is the actual printing area [4 mm x 4
mm] including the space between two printing
characters.

The display condition shown in FIG. 10A is
obtained when the document data "ABC CO., LTD.
Japan (STOP)" which is composed of the docu-
ment data "ABC CO., LTD." designated with the
character size [1 x 1] and the document data
"Japan" designated with the character-size [2 x 2],
is designated as the data to be printed, In this
example, a cassette 100 having a 16 mm wide
adhesive tape 101 is loaded in the printer unit 22.
First, the control unit 50 produces display data [16
mm] based on the tape-width data obtained from
the analog-digital converting unit 54 and outputs
the display data [16 mm] to the display control unit
57. Thereafter, the control unit 50 oufputs display
data [1 x 1] corresponding to the character-size
data with respect to the character data designated
by the cursor, to the display control unit 57. Fur-
thermore, the control unit 50 outputs display data
[9.6 cm] corresponding to the longest printing-
length data obtained by a process based on the
flow chart shown in FIG. 9, to the display control
unit 57, and the data of the number of line-feed
data [1] and the line character-size data [2 x 2]
obtained in the same way, to the layout display
control unit 61. The layout display control unit 61
produces and outputs layout display data having
one line having a character thickness correspond-
ing to the line character-size data [2 x 2] to the
display control unit 57. The display unit 13 displays
the character size [1 x 1], the longest printing
length [9.6 cm], tape width [16 mm] and the layout
data from left side to right side on the upper
portion thereof under the control of the display
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control unit 57.

The display condition shown in FIG. 10B is
obtained when the document data "ABC (LF) CO.,
LTD. Japan (STOP)" is designated as data to be
printed, and other conditions are the same as those
of FIG. 10A. The designation "(LF)" denotes "line-
feed". In this case, the longest printing length is
8.0 cm.

The display condition shown in FIG. 10C is
obtained when the document data "ABC (LF) CO.,
LTD. (LF) Japan (STOP)" is designated as data to
be printed, and other conditions are the same as
those of FIG. 10A. In this case, the longest printing
length is 3.6 cm.

The display condition shown in FIG. 10D is
obtained when the document data "ABC (LF) CO.,
LTD. Ja (LF) pan (STOP)" is designated as data to
be printed, and other conditions are the same as
those of FIG. 10A. In this case, the printing width is
24 mm, which is wider than the tape width of 16
mm. Therefore, the control unit 50 outputs the error
data to display control unit 57. Then, the display
unit 13 displays [Err] instead of the layout display
data under the control of the display control unit
57.

The display condition shown in FIG. 10E is
obtained when the document data "ABC (LF) CO.,
LTD. (LF) Japan (STOP)" which is composed of
the document data "ABC CO., LTD." designated
with the character size [1 x 1] and the document
data "Japan" designated with the character-size [2
x 2], is designated as the data to be printed, and a
cassette 120 having an 8 mm wide adhesive tape
121 is loaded in the printer unit 22. In this case, the
printing width is 16 mm which is wider than the
tape width of 8 mm. Therefore, the control unit 50
outputs the error data to display control unit 57.
Then, the display unit 13 displays [Err] instead of
the layout display data under the control of the
display control unit 57.

The printing operation will now be described.

When the print-start command is input from the
keyboard 12, the control unit 50 oufputs the
cassette-loading signal and the 16 mm signal, 10
mm signal or no signal corresponding to the tape-
width data obtained by analog-digital converting
unit 54, to the print control unit 55. Also, the control
unit 50 outputs the control data in response to the
on/off signal output from the microswitch 42, to the
printing-voltage generating unit 59. Thereafter, the
control unit 50 supplies the character code from
the document memory unit 51 to the character-
pattern generating unit 60 , so as to obtain the
character-pattern data. The character-pattern data
is provided to the character-size modification unit
56 and is modified to a desired character-size
based on the character- size data under the control
of the control unit 50. Then, the modified character-
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pattern data is supplied to the print control unit 55.
The print control unit 55 controls the heating op-
erating of the thermal head 25 and the rotation of
the motor 58, based on the data output from the
control unit 50. The thermal head 25 prinis the
character pattern on the adhesive tape 101 or 121
by transferring the heat melt ink from the ink ribbon
102 or 122 to the surface of the adhesive tape 101
or 121. The motor 58 makes the platen roller 24
and the ribbon take-up shaft 27 rotate, so as to
transfer the adhesive tape 101 or 121 and the ink
ribbon 102 or 122 to the head insert portion pro-
vided to the cassette case 108 or 128. Thereafter,
the printed adhesive tape 101 or 121 is fed out
from the outlet 17 fo the outside of the case 11.

FIGS. 11A-11E show the printed adhesive
tapes 101 and 121 printed under conditions which
are the same as those of each of FIGS 10A-10E,
respectively.

In the case of FIGS 11A-11D, since the cas-
sette 100 having the adhesive tape 101 of 16 mm
width is loaded in the printer unit 22, the control
unit 50 provides the 16 mm signal and the
cassette-loading signal to the print control unit 55.
In the case of FIG. 11E, since the cassette 120
having the adhesive tape 121 of 8 mm width is
loaded in the printer unit 22, the control unit 50
provides only the cassette-loading signal to the
print control unit 55.

In the case of FIGS. 11D and 11E, the control
unit 50 supplies the character-pattern data with
respect to the line out of the printing area of the
adhesive tape 101 or 121, to the print control unit
55 after the character-pattern data of the lines
within the printing area of the adhesive tape 101 or
121 has been printed.

The automatic character-size setting mode pro-
cess will now be described with reference to the
flow chart shown in FIG. 12.

First, the control unit 50 supplies the document
data from the document memory unit 51 o the
arithmetic unit 52 when the automatic character-
size setting mode is designated by the keyboard
12 (STEP B1). The arithmetic unit 52 judges the
largest character-size from the character-size data
output from the document memory unit 51 (STEP
B2). The control unit 50 also supplies the tape-
width data from analog-digital converting unit 54 to
the arithmetic unit 52. Then, the arithmetic unit 52
judges the width of the adhesive tape 101 or 121 is
(STEP B3). If the adhesive tape is 8 mm wide, the
control unit 50 controls the character-size modifica-
tion unit 56, so as to modify the largest character-
size pattern to be the character pattern having 64
dots x 64 dots (STEP B4). If the adhesive tape is
10 mm width, the control unit 50 controls the
character-size modification unit 56, so as to modify
the largest character-size pattern to be the char-
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acter pattern having 96 dots x 96 dots (STEP B5).
If the adhesive tape is 16 mm width, the control
unit 50 controls the character-size modification unit
56, so as to modify the largest character-size pat-
tern to be the character pattern having 128 dots x
128 dots (STEP B6).

FIGS. 13A-13C show the printed adhesive tape
101 or 121 printed based on above-described pro-
cess.

The document data "TOKYO JAPAN (STOP)"
to be printed is composed of the document data
"TOKYQO" designated with the character-size [2 x
2] and the document data "JAPAN" designated
with the character-size [1 x 1]. In the case of FIG.
13A, since the adhesive tape is 8 mm wide, the
document data "TOKYQO" is modified to be the
character pattern having 64 dots x 64 dots. Accord-
ingly, the document data "JAPAN" is modified to
be the character pattern having 32 dots x 32 dots.
In the case of FIG. 13B, since the adhesive tape is
10 mm wide, the document data "TOKYQO" is
modified to be the character pattern having 80 dots
x 80 dots and the document data "JAPAN" is
modified to be that of 40 dots x 40 dots. In the
case of FIG. 13A, since the adhesive tape is 16
mm wide, the document data "TOKYO" is modified
to be the character pattern having 128 dots x 128
dots and the document data "JAPAN" is modified
o be that of 64 dots x 64 dots.

As described above, since the character pat-
tern data is automatically modified based on the
width of the adhesive tape provided in the cassette
which is loading into the printer unit, the character-
size data does not have to be manually modified
every time the cassette is changed.

Claims

1. A tape printer comprising:

a housing (11, 14);

a tape member (100, 101, 108, 120, 121,
128) mountable in said housing (11, 14), said
tape member (100, 101, 108, 120, 121, 128)
having a given width;

data input means (12) for inputting data;

printing means (25, 200) provided in said
housing (11, 14), for printing the data input
from said data input means (12) on said tape
member (100, 101, 108, 120, 121, 128);

tape-width detecting means (31) provided
in said housing (11, 14), for detecting the tape-
width of said tape member (100, 101, 108,
120, 121, 128) mounted in said housing (11,
14); and

printing control means (50, 55) for control-
ling a printing operation of said printing means
(25, 200) based on the tape-width detected by
said tape-width detecting means (31), so that
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said printing means (25, 200) prints said input-
ted data in an area corresponding to the width
of said tape member (100, 101, 108, 120, 121,
128) mounted in said housing (11, 14).

The tape printer according fo claim 1, wherein:

said printing means includes a plurality of
printing elements (200) arranged in a direction
with respect to the width of said tape member;
and

said printing control means includes
means (25, 50, 201, 202, 203, 204) for activat-
ing selected ones of said printing elements
(200) which are arranged in range within the
tape-width detected by said tape-width detect-
ing means.

The tape printer according fo claim 1, wherein:

said printing means includes a plurality of
printing elements (200) arranged in a direction
with respect to the width of said tape member;
and

said printing control means includes ac-
tivating means (25, 50, 201, 202, 203, 204) for
activating said printing elements and inhibiting
means (25, 50, 201, 202, 203, 204) for inhibit-
ing said activating means (25, 50, 201, 202,
203, 204) from activating selected ones of said
printing elements (200) which are arranged out
of a range within the tape-width detected by
said tape-width detecting means.

The tape printer according claim 1, further
comprising:

memory means (51) for storing data to be
printed by said printing means;

printing-width detecting means (50, 52) for
detecting printing-width with respect to the
data stored in said memory means (51); and

judging means (51) including means (51)
for comparing the printing-width detected by
said printing-width detecting means with the
tape-width detected by said tape-width detect-
ing means, and means (51) for judging whether
or not the data stored in said memory means
can be printed on said given width of said tape
member mounted in said housing means.

The tape printer according to claim 4, further
comprising:

indicating means (13) for indicating wheth-
er or not the data stored in said memory
means can be printed on said given width of
said tape member mounted in said housing,
based on a result of said judging means.

The tape printer according to claim 1, further
comprising:
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printing-size setting means (50, 52, 56) for
setting a printing-size with respect to the data
to be printed, in accordance with the tape-
width detected by said tape-width detecting
means.

The tape printer according to claim 6, further
comprising:

printing-size designating means (12) for
designating a printing-size of the data to be
printed; and

wherein said printing-size setting means
includes printing-size modifying means (50, 52,
56) for modifying a printing-size designated by
said printing-size designating means to be a
printing-size corresponding to the tape-width
detected said tape-width detecting means.

The tape printer according fo claim 7, wherein:

said input means includes means (12) for
inputting alphanumeric data; and

said printing-size designating means in-
cludes means (12) for designating a printing-
size for each alphanumeric data input from
said input means; and

said tape printer further comprising:

biggest size detecting means (50, 52) for
detecting a biggest printing-size among
printing-sizes designated by said printing-size
designating means;

whereby said printing-size  modifying
means modifies the printing-size designated
by said printing-size designating means so that
the biggest printing-size detected by said big-
gest size detecting means (50, 52) corre-
sponds to the tape-width detected by said
tape-width detecting means.

The tape printer according fo claim 1, wherein:

said tape member includes a printing tape
(101, 121) having a given width, to have the
data printed thereon by said printing means
and a cassette case (100, 108, 120, 128) hav-
ing said printing tape therein and having a
cassette thickness which is a function of the
width of said printing tape (101, 121) contained
therein; and

said tape-width detecting means includes
means (31) for detecting the thickness of said
cassette case (100, 108, 120, 128), so as to
thereby detect the width of said printing tape
(101, 121) contained in said cassefte case
(100, 108, 120, 128).

The tape printer according to claim 9, further
comprising:

accommodating means (22) provided in
said housing, for removable accommodating
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said cassette case therein; and

adjusting means (30) provided in accom-
modating means (22), for adjusting one of up-
per surface and lower surface of said cassette
case to a predetermined position when said
cassette case is accommodated in said ac-
commodating means (22);

and wherein said tape-width detecting
means includes means (35, 36) for detecting a
position of another of the upper surface and
lower surface of said cassette case when said
cassette case is accommodated in said ac-
commodating means (22).

A tape printer comprising:

a housing (11, 14);

a tape member (100, 101, 108, 120, 121,
128) mountable in said housing (11, 14), said
tape member (100, 101, 108, 120, 121, 128)
having a given width;

data input means (12) for inputting data;

printing means (25, 200) provided in said
housing (11, 14), for printing the data input
from said data input means (12) on said tape
member (100, 101, 108, 120, 121, 128);

tape-width detecting means (31) provided
in said housing (11, 14), for detecting the tape-
width of said tape member (100, 101, 108,
120, 121, 128) mounted in said housing (11,
14); and

printing-size setting means (50, 52, 56) for
automatically setting a printing-size of the data
to be printed, in accordance with the tape-
width detected by said tape-width detecting
means (31).

The tape printer according to claim 11, further
comprising:

printing-size designating means (12) for
designating a printing-size of the data to be
printed; and

wherein said printing-size setting means
includes printing-size modifying means (50,
56) for modifying a printing-size designated by
said printing-size designating means to be
printing-size corresponding to the tape-width
detected said tape-width detecting means.

The tape printer
wherein:

said input means includes means (12) for
inputting alphanumeric data; and

said printing-size designating means in-
cludes means (12) for designating a printing-
size for each alphanumeric data input from
said input means; and

said tape printer further comprising:

biggest size detecting means (50, 52) for

according to claim 12,
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detecting a biggest printing-size among
printing-sizes designated by said printing-size
designating means;

whereby said printing-size  modifying
means modifies the printing-size designated
by said printing-size designating means so that
the biggest printing-size detected by said big-
gest size detecting means corresponds to the
tape-width detected by said tape-width detect-
ing means.

10

15

20

25

30

35

40

45

50

55

11

20



EP 0 497 352 A2

FIG.1

12



EP 0 497 352 A2

110(130)

To1(121) 103(123)

102(122) ‘&NIP

109(129) ‘.“ﬁh&——”ﬂ!» |
eilq,r"_‘ 100(120)

1 p%fg)?ﬁla‘r 105(125)

104(124)

111(131)

13



EP 0 497 352 A2

108

FIG.3

14



EP 0 497 352 A2

32
107 40
196 1;01 106, 42
m— ——r [l I
4
ARy
o 23 26 30 34 S
33 ) 31
36
FIG.4A
32
42
120 35 \
30 128 ; 127 \ 41 40
( \ ) u
L) N\
: Ra=| ]_/ /ﬂ'_—-(
S
25 27 283 26 30/34/ :
38 36

FIG.4B

15



EP 0 497 352 A2

S "Old 1INN
o €t—"1 Avidsia
1t
1INN
16 ——| TOHINOD
AV1dSia
AN AN
TINA 09
L9 JOHINOD (
AV1dSId
1NOAV J1INn
25— ot i Joygetanee
OILIWHLIYY |« > Nudlivd
\V4
LINN LINN
s | L4 ——rougideon|
< LINA ~1-43LDVHVHD
poe o — 10HLNOD _ f
AHOW3W vival> L
ev o ||D1l3NHLIEY K — auvOosAI
pun ~ €9 ) !
M_ _ 0S \ ‘ 4!
_ _ 1INN TINA
- ONILHIANOD HOLOW < LINN
TV 1I51a 1GHLINOD ONILVHINID Alddns
-D0TYNV N INIHd -ONILNIHd od
A e ) 1 8g @ “gg ) w
: 14°]
e e Qqu = 65 29
¢z~ WWHIHL

16



EP 0 497 352 A2

PRINT T (CHARACTER | — 54
CONTROL DATA CODE) '

(0

K
Y
(o)

(LF)

FIG.6

PRINTING- | _— 53
LENGTH DATA

LARGEST CHARACTER-
SIZE DATA

PRINTING-
WIDTH DATA
DATA OF NUMBER OF
LINE-FEEDS
LONGEST _PRINTING-
LENGTH DATA
LINE CHARACTER-
SIZE DATA

L
FI1G.7

17



EP 0 497 352 A2

64 PRINT DATA ,
65 FROM CONTROL
; UNIT 50

Gnd

18

25— 200 201
‘ A 1
L g e —
T gy [/ I 6:?3
£ ! I
£ . , .
© i \ 79
200! , 201 —— 80
= ) ) i) 81
S 'L.' M § va —128
- 1 4 "'l'l'l
£ . |
E 1 I !
S . . .
: | 201
200, ')
| B i
. N |
i ! I
] |
t |
200' ! <
— >—5\W aq_‘ 202 <
-] 201 ;§ = B
/
203 T
204 . <
PRINTING-
VOLTAGE
GENERATING
UNI$T MOTOR 58
59 FIG.8

SIGNAL |

FROM
CONTROL
UNIT 50



EP 0 497 352 A2

(__START ) [ A } A3
i CALCULATE PRINTING |~
OUTPUT DOCUMENT DATA |~ LENGTH Ad
!
OUTPUT_PRINTING.LENGTH |

TO ARITHMETIC UNIT

DATA TO ARITHMETIC UNIT

A2 WHAT CHA&I)\SEER
IS DATA )
? [IN-FEED CODE ADD PRINTING.LENGTH | AS
OR PRINT-STOP CODE | DATA TO CALCULATED |~
OUTPUT BIGGEST A10 PRINTING LENGTH
CHARACTER-SIZE DATA | T
TO ARITHMETIC UNIT STORE PRINTING-LENGTH] A6
1 A11 DATA INTO ARITHMETIC
CALCULGIT"[E)TSRINTING | 5~ DATA ME'\:ORY UNIT
l IS P O B
OUTPUT PRINTING-WIDTH -
DATA TO ARITHMETIC UNIT TO AR'T"":ET'C UNIT
1
A13 COMPERE LARGEST A8
LA L1 - 0 s CHARACTER-SIZE DATA |
WITH CHARACTER-
PRINTING WIDTH
; A14 SIZE DATA A9
STORE PRINTING-WIDTH 5 ! 5
DATA INTO ARITHMETIC STORE LARGEST
DATA MEMORY UNIT CHARACTER-SIZE DATA
T INTO ARITHMETIC
A15 DATA MEMORY UNIT
CHANGE LARGEST j
CHARACTER-SIZE DATA T
TO LINE CHARACTER- }
SIZE DATA STORE LONGEST PRINTING-
A16 LENGTH DATA INTO ARITHMETIC
DATA MEMORY UNIT

1

OUTPUT DATA OF NUMBER
N A21

OF LINE-FEEDS TO

ARITHMETIC UNIT 'S
DATA

PRINT-STOP YES

1
ADD DATA OF NUMBER }/17
OF LINE-FEEDS TO "1" A18

1

CODE
?

= A22

A23

STORE DATA OF NUMBER OF
LINE-FEEDS INTO ARITHMETIC 'S
I A19| WIDER THAN TAPE
OUTPUT PRINTING-LENGTH WIDTH
DATA AND LONGEST | S ? A24
PRINTING-LENGTH DATA N S
TO ARITHMETIC UNIT | A20 OUTPUT DATA OF NUMBER
i j OF LINE-FEEDS AND LINE
COMPARE PRINTING-LENGTH CHARACTER-SIZE DATA
DATA WITH LONGEST TO LAYOUT DISPLAY
PRINTING-LENGTH DATA CONTROL UNIT
T ¥
. A25~ PRIS%L%UIEIN%NI%ESJATA
OUTPUT ERROR DATA TO -
DISPLAY CONTROL UNIT [~ A26 TO DISPLAY CONTROL UNIT
. |

| FIG.9

19



1x1 9.6cmiémm ~

ABC CO,, LT

FIG.10A

1x1 8.0cm 16mm—/—

ABC [J] cO., LT

FIG.10B

1x1 3.6cm 16mm—/

c [ co., LTD. [2] Ja

FIG.10C

2x2 6.4cm 16mm Err
LTD. Ja ] pan

FI1G.10D

2x2 8.0cm 8mm Err
C CO., LTD. [.] Ja

FIG.10E
FIG.13A

FIG.13B

FIG.13C

EP 0 497 352 A2

asc co., LTo. Japan

ABC

CO.,LTD. Japan

FIG.11B

ABC
CO., LTD.

Japan

FI1G.11C

ABC

CO., LTD. pan
Ja

FI1G.11D

ABC
CO., LTD. Japan

FIG.11E

TOKYOuem ¢

TO KYOJAPAN &

TOKYOQOuaran g

20




EP 0 497 352 A2

C

AUTOMATIC
CHARACTER-SIZE

SETTI

NG MODE

)

OUTPUT
T

DOCUMENT

DATA TO
ARITHMETIC UNIT

DETECT LARGEST
CHARACTER-SIZE
DATA

 —B2

B4 8mm

)

WID

MODIFY LARGEST
CHARACTER-SIZE
TO 64 DOTS x
64 DOTS

B5

)

HOW
E |°s TAPE

10mm

B3

16
mm B6

|

MODIFY LARGEST
CHARACTER-SIZE
TO 128 DOTS x
128 DOTS

MODIFY LARGEST
CHARACTER-SIZE
TO 80 DOTS x

80DOTS

— 3

]

CARRY OUT
PRINTING

—~— B7

END

FIG.12

21



	bibliography
	description
	claims
	drawings

