
1                 EP0473147B1                        2 Description
good if there were no positional distance between the printing means and
the cutting means, but this Background of the Invention
would lead to difficulties in the mechanism. There- fore a need exists for
a way to decrease or elimi- The present invention relates to a method of
5   nate the production of this useless tape. controlling a tape printer
having a printing mecha-    Fig. 21 shows the distorted dots of the prior
art nism, a tape transport mechanism and a cutting     tape printers,
showing the print dots when printing mechanism.
is suspended during printing and cutting is done. These types of printers
have been disclosed in  After printing dot string 207, tape feed is sus-
Japanese Patent Early Disclosure H2-147272 (USP   10  pended and tape
cutting is done. The printed tape 4,836,697) and Japanese Patent Early
Disclosure    is pulled by the cutter in the tape feed direction S58-500475
(USP 4,462,708).                        during the cutting process. This
means that the Figs. 19(a) - (c) illustrate an example of the  distance
between the dots of print string 208 and label making process of a prior
art tape printer. In  print string 207 will be greater than the distance
this example, production of a tape piece (i.e. label)  15  between the
other dot strings, and because of this printed with the character string
"ABC" is shown.  there is a gap, or space, between print strings. The In
Figs. 19(a) - (c), P1 is the position of thermal  difference between the
distance dl between dot print head 105, P2 the position of the cutting
blade,  strings of conventional printing 206, 207 and the and L is the
head-to-cutter distance. Fig. 19(a)   distance d2 between dot strings
before and after shows the state of the tape before printing takes   20
tape cutting 207, 208 is about 0.05 mm. A gap of place; printing starts in
this state and tape feeding  this size, shown by arrow D in Fig. 21, can be
occurs during this printing operation. Fig. 19(b)  clearly seen on a
printed tape. Consequently, spe- shows the state where printing has been
com-       cial control is necessary so that the tape cutting pleted. Next,
in this example, the tape is fed to the  process can be done without
adversely affecting left a distance substantially equal to L in order to
25  the quality of subsequent print strings. output the tape piece. Fig.
19(c) shows the state      Further, although prior attempts have been where
the printed tape has reached tape cutting    made to cut recording paper in
the course of position P2. When cutting is done, the tape piece  printing,
they lacked practicality because of prob- printed with "ABC" will be
output.                 lems related to the recording paper shifting during
It can be seen that the tape piece output has   30  cutting and producing
gaps in the resultant printing. an excess portion substantially equal to
length L in   The document US-A-4,560,990 discloses a the portion which
leads the printed portion (as    printer using continuous recording paper
which is shown by slanted lines in Figs. 19(b) - (c)). This  cut into a
desired size after printing has been excess portion may have to be cut off
by some      completed. A cutter is disposed downstream of a method before
using the tape piece as a label. This  35  print head spaced apart
therefrom. Since such po- leads to wasted tape, and the user suffers the
sitional relation between the cutter and the print nuisance of having to
cut off this excess with     head would result in a large top margin of the
next scissors or the like.                              page, arrangements
are made to retract the paper Fig. 20 is a flowchart illustrating the label
mak-  after cutting and prior to the next printing. ing process of prior
art tape printers. Initially print-  40 ing is done on the tape (step 401),
after which    Summary of the Invention feeding (i.e. advancing or
forwarding) of the printed tape is done (step 402) to a length
substantially     It is an object of the control method of the equal to L
(i.e. the distance between the printing  present invention to reduce the
blank spaces be- position and the tape cutting position). Tape cutting   45
tween dot strings on the output tape pieces, which (step 403) is done, and
the printed piece of tape is  are attributable to tape slippage, or
pulling. output. Next comes a decision (step 404) of wheth-     This object
is achieved with a method as er to repeat the printing. When printing is to
be  claimed in claims 1 and 2, respectively. Preferred repeated control
returns to printing (step 401), and  embodiments of the invention are
subject matter of when no further printing is to be done, the process  50
the dependent claims. ends (step 405). After outputting the printed tape
The method according to one aspect of the piece, the work of cutting off
the excess portion  present invention reverses the tape feed roller by a
included in the output tape piece must be done by  predetermined amount
just before cutting the tape the user.
in order to slacken the tape. After cutting the tape This excess portion is
generally useless, and  55  is advanced again by an amount equal to or less
resources could be saved and costs reduced if      than the amount that was
reversed. In addition or production of this excess portion of tape could be
as an alternative to producing a slack, according to eliminated. In order
to accomplish this, it would be  another aspect of the present invention
slippage or 2    



3                 EP0473147B1                         4 pulling of the tape
during cutting is avoided by      trol algorithm. operating the tape
transport mechanism such as to     Fig. 14 assume a locked state firmly
holding the tape so      is a flowchart showing details of the cutting that
it is not moved during cutting.  -               control algorithm. An
advantage of the method of the present   5     Fig. 15 invention is that
unwanted gaps, spaces, in print    is a flowchart showing details of the
cutting strings are not generated by the tape cutting op-     control
algorithm. eration.                                              Fig. 16 A
further advantage of the present invention is   is a flowchart showing the
main control algo- an easy-to-use tape printer that provides users the   10
rithm. facility to select and enter the lead margin and the  Figs. 17(a) -
(f) tape length values.                                  illustrate the
relationship between the position of Other objects, attainments and
advantages, to-    the cutting means, the position of the print head,
gether with a fuller understanding of the invention,  and the printing of
the tape. will become apparent and appreciated by referring   15  Fig. 18
to the following description and claims taken in     is a flowchart showing
the cutting control. conjunction with the accompanying drawings.
Figs. 19(a) - (c) show the tape label making process in a prior Brief
Description of the Drawings                     art tape printer. 20
Fig. 20 Fig.1                                              is a flowchart
illustrating the tape label making shows the outside of a tape printer to
which the   process of prior art tape printers. method according to the
present invention may      Fig. 21 be applied, as it would appear to a
user.          shows dot strings produced by a prior art tape Figs. 2(a) -
(b)                            25     printer, which have a gap between dot
strings. show portions of the mechanical structure of a     Fig. 22 tape
printer to which the method according to      is a flowchart showing a tape
printer control the present invention may be applied.
algorithm of the present invention. Fig. 3 is a top view showing a tape
cassette mounted   30   Detailed Description of the Invention in a tape
printer to which the method according to the present invention may be
applied.            The present invention is now described with Fig. 4
reference to the figures wherein like numerals in- is a block diagram
showing the overall construc-  dicate like elements throughout. tion of a
tape printer to which the method ac-  35 cording to the present invention
may be applied.  Structure of the Tape Printer Figs. 5(a) - (b) show
character code, bit-mapped, and printed        Fig. 1 is an outside view
showing an example representations of data that has been input to   of a
tape printer to which the method of the present the printer.
40  invention may be applied. Printer unit 1 is encased Fig. 6
with upper case 2, lower case 3, and cassette illustrates various aspects
of the printing tape  cover 4. Fig. 1 further shows that cassette cover 4
used in the present invention such as lead mar-  is open and tape cassette
147 and ribbon cassette gin, rear margin, and printing zone.
148 are mounted. Fig. 7                                      45
Display unit 15, preferably a liquid crystal dis- is a circuit diagram of a
tape feed motor.       play, and keyboard 20 with an array of keys such
Fig. 8                            .              as power supply key 21,
print key 22, character is a control timing diagram of a tape feed motor.
keys 23 and function keys 24, are elements of one Fig. 9
embodiment of the present invention. is a control timing diagram of a tape
feed motor.  so  Figs. 2(a) and (b) show the construction of the Fig. 10
mechanism  portion of the tape printer of the is a control timing diagram
for cutting control.  present invention. Fig. 2(b) is a top view showing
Fig. 11                                         the structure when there is
no tape cassette loaded shows the tape during cutting control.          in
the tape printer, and Fig. 2(a) is a left side view Figs. 12(a) - (b)
55  of Fig. 2(b). As will be understood from Figs. 2(a) show the gears
during cutting control.           and (b), cassette cover 4 of the tape
cassette Fig. 13                                          mounting portion
is open. is a flowchart showing the general cutting con- 3    



5                 EP 0 473 147 B1                   6 Thermal print head
105 has a plurality of heat-  Accordingly cutter drive pin 138 rotates with
cutter ing elements (not shown) and is supported by      rotation shaft 136
as the center by means of the support member 106. Head arm 107 has a direct
rotation of cutter drive gear 139. Cutter blade 135 contact portion 107-1
with release lever shaft 116  attached to cutter arm 137 rotates because of
this and is axially supported on head arm shaft 109.   5   rotational
movement, and cuts printing tape 154 fed Head support shaft 108 has the
function of support-  out by tape compression roller 150, and tape feed ing
head support member 106 on head arm 107.      roller 111, as shown in Fig.
3. Cutter home detector Head compression spring 110 has the function of
159 comprises a microswitch that detects the cut- pushing head arm 107 in
the direction of arrow    ter home position by means of projection 139-1 on
A17. Tape feed roller 111 is attached to shaft  10  cutter drive gear 139.
portion 128-1 of tape feed gear 128 (shown in Fig.    Fig. 2(b) shows that
release lever 117 is 4). Tape feed roller holder 112 has contact portion
pressed in the direction of the two arrows A12 and 112-1 that holds tape
feed gear 128 Tape feed     A16 by release cam 6. Consequently at release
roller spring 113 has the function of pushing shaft  cam 6 a counter force
is received in the direction portion 128-1 in the direction of arrow A19.
Tape   15  of the two arrows A13 and A15 by the force of feed roller holder
shaft 129 supports tape feed   head compression spring 110 and tape feed
roller roller bolder 112. A release lever 114 is axially  spring 113, and
rotation in the direction of the two supported on a release lever support
shaft 115    arrows A16 and A15 is stopped. which is attached to mainframe
101 and capable of     Fig. 3 is a diagram of tape cassette 147 and
rotation in the two directions of arrows A15 and   20  ribbon cassette 148
mounted in the tape printer A16. A release lever shaft 116 is attached to
re-  mechanism portion. Tape cassette 147 is mounted lease lever 114. A
release lever 117 is guided by  so as to cover the side surface portion of
ribbon subframe 7 and is in contact with release lever 114  cassette 148.
Inside tape cassette 147 are mounted and is capable of shifting in the two
directions  transparent tape 151 to be printed and double shown by arrows
A12 and A13. Subframe 7 is  25  sided adhesive tape 152 for protecting its
printed made of plastic and is attached to mainframe 101.  surface. Fig. 3
shows the state where cassette Cassette cover 4 is capable of rotation in
the  cover 4 is closed, head support member 106 on direction of arrow A10
with release cam shaft 121  the printer unit is pressed against platen
roller 149 as a fulcrum and having a release cam capable of  on tape
cassette 148 and tape feed roller 112 on rotation in the direction of arrow
All with the   30  the printer unit is pressed against tape compres-
function of controlling the shifting of release lever  sion roller 150 on
the tape cassette. Transparent 117. Printer lower case 3 is attached to
mainframe  tape 151 and ink ribbon 153 are held under pres- 101. Support
column 118 supports release cam      sure by head support member 106 and
platen shaft 121 formed integrally with lower case 3.    roller 149 while
double sided adhesive tape 152 A motor 103 has a motor gear 122, which  35
and transparent tape 151 are held under pressure drives ribbon winding gear
126 by the rotation of  by tape feed roller 112 and tape compression roller
motor gear 122 by engaging with transmission gear  150. 124 from
transmission gear 123. A ribbon winding     Fig. 4 is a block diagram of a
tape printer to shaft 104 is driven by ribbon winding gear 126.   which the
method of the present invention may be Tape feed transmission gear 127
receives the rota-  40  applied. tion of motor gear 122 via transmission
gear 123      Tape printer input and output devices are con- and
transmission gear 125. The axis of feed trans-  trolled generally by CPU
50. CPU 50 is a pro- mission gear 127 is shown by reference numeral
grammed data processor, and more particularly, in 130. Platen roller shaft
131 is also shown in Fig. 2-  the preferred embodiment is an MN18801A
micro- (b).                                         45  processor,
manufactured by Matsushita, with exter- A cassette detector 132 has a
switch portion   nal program memory. CPU 50 has ports 71, 72 for 133 that
detects the presence or absence of the   numerous I/O that perform input
and output control. tape cassette and the type of tape cassette relative
Liquid crystal display apparatus 15 is controlled via to a parameter such
as tape width.                LCD drive 73. Direct key scanning of keyboard
20 Cutter blades 134, 135 cut the tape. Worm   so  is done from CPU 50 to
detect which key has been gear 145 rotates by means of DC drive motor 146.
input. Buzzer 75 gives alarms and responses, Fixed blade 134 is attached to
printer frame 101.  which are controlled by CPU 50 by means of Cutter drive
gear 139 rotates via transmission    buzzer drive 74. ROM 51, program 52,
character gears 142, 143. Arrows A20, A21 and A23 show      generator
(hereafter called CG) 53 used for display, the rotational directions of the
transmission gears.  55  and CG 54, 55 and 56 used for printing are in- Cam
curve channel 140 is formed in cutter drive   stalled internally. By having
plural CGs for printing, gear 139, and cutter drive pin 138 attached to
it is possible to print with a plurality of character cutter arm 137 shifts
up and down in this channel.  fonts and styles. 4    



7                 EP 0473 147 B1                      8 The user enters
information regarding which of  58 into bit-mapped representations of these
char- a predetermined plurality of character fonts is to be  acters. The
conversion of the edit buffer data to the used and which of a plurality of
printing styles such  bit-mapped representation in print buffer 60 is ac-
as italic, bold, outline, and so on, are to be used.  complished using a
print CG in ROM 51. Within The control means of the printer use this stored
5   print buffer 60, the presence or absence of dot information to select
appropriate sections of char-  data is shown respectively by 202, 203.
acter generator memory from which to create the        Printing, as shown
in Fig. 5(b), is achieved by bit-mapped representations of input data.
sending dot string data, or information, from the bit- RAM 57 provides
memory for such functions       mapped representations in print buffer 60
to ther- as editing buffer 58, display buffer 59. printing   10   mal print
head 105. By transmitting this information buffer 60, work area 61, stack
area 62, character  in sequence and driving thermal print head 105 in
height setting 63 for the print setting, character  accordance with the
transmitted information, the width setting 64, character ornamentation
setting  symbols representations in print buffer 60 are re- 65, character
space setting 66, tape length setting  created (i.e. printed) on tape. Fig.
5(b) shows the 67, lead margin setting 68, font selection 69 and   15
printed dot strings transmitted to thermal print head repeat setting 70.
105 so as to form a portion of print character "A". A stepper motor drive
76 does tape feeding      Dots that do not print 204 and printed dots 205,
are and drives stepper motor 103. DC motor drive 77    also shown in Fig.
5(b). Between the printing of performs cutter driving and drives DC motor
146.   each dot string, stepper motor 103 is driven to Thermal print head
105, that is one type of printing   20  accomplish tape feeding. Distance
dl between dot head, is driven by head drive 79. Thermal print    strings
is controlled by the rotational feed amount bead 105 is supported by head
support member       of tape feed roller 111 which is in turn regulated by
106 and by head arm 107, head support shaft 108    the stepper motor drive
control. and head arm shaft 109. A tape cassette detector       Fig. 6 is a
diagram illustrating the relation be- 132 detects whether there is a tape
cassette and   25  tween the head position and printing tape 154. also
detects which of a plurality of tape widths is  Arrow A30 shows the tape
feed direction. Blank present by means of two switch parts 133. When
tape 217, having a length substantially equal to the stepper motor 103 is
driven in the forward direc-  distance between the print head position and
the tion, motor gear 122 rotates in the direction of   cutter position,
leads the printed portion. Tape arrow Al and transmission gear 123 rotates
in the   30  length 211, is the sum of lead margin 212, printing direction
of A2. Tape feed transmission gear 127 is  zone 213 and rear margin 214.
Tape width 215, driven in the A6 direction from transmission gear  and
printing width 216 are also shown in Fig. 6. 123 via transmission gear 125,
and tape feed gear     Initially, thermal print head 105 is at position 128
also rotates so that tape feed roller 111 feeds  H1 relative to the tape.
When a print command is out tape. Tape compression roller 150 is mounted
35  received, the tape printer feeds a portion of tape on the side of the
tape cassette, and while tape   equal in length to lead margin 212. When
thermal cassette 147 is mounted, holds printing tape 154   print head 105
and the tape come to relative posi- pressed against tape feed roller 111. A
tape feed  tion H2, printing starts. When the tip of the lead transmission
gear shaft 130 also serves as a sup-  margin comes to the cutter position
after printing port shaft for tape compression roller 150. Trans-  40
starts, (i.e. thermal print head 105 and tape in mission gear 123 also
rotates transmission gear    relative position H3), the printing process is
sus- 124, as well as ribbon winding gear 126. From the  pended and the
cutting process is performed. rotation of ribbon winding gear 126, ribbon
winding    After cutting, printing resumes and when print- shaft 104
rotates in the direction of arrow A4 and  ing is finished, thermal print
head 105 and the tape winds ribbon 153 around ribbon winding core 158   45
are relatively positioned at H4. So after the head- Arrows A3, A5 and A7
show the rotational direction  to-cutter distance 210 portion of the tape
has been of the gears that perform tape feeding. A power    advanced in
order to obtain the printed tape piece, source 78 drives all of the
above-identified circuits.  cutting is done (thermal print head 105 and the
tape being relatively positioned at H6). Head-to- Printing Control
50  cutter distance portion 210 of the tape at this time is excess. Fig.
5(a) illustrates the tape printing process,   One method of preventing
unwanted displace- where 58 is an editing buffer inside RAM 57 with   ment
between dots during cutting is hold control of character group 200 input in
memory from the       the stepper motor and another method is reversing
keyboard. Completion code 201 shows the end of  55  the tape before and
after tape cutting. the edit characters. Print buffer 60, stored inside RAM
57, as shown in Fig. 5(a), is memory that is used to convert the character
codes in edit buffer 5    



9                 EP0473147B1                        10 Stepper Motor Hold
Control                         Tape Reversal Method The hold control
method is classified into a        Fig. 10 is a timing diagram for
reversing and chopping control ad a current limiting control. It is
forwarding the tape transport mechanism (i.e. tape generally believed that
chopping control is prefer-   5   feed) before and after tape cutting. More
specifi- able to current limiting control because chopping  cally Fig. 10
shows phase 1 240', phase 2 241', control does not require additional
hardware com-  phase 3 242' and phase 4 243' drive signals of ponents and
further because it can be easily imple-  stepper motor 103, head current
signal 250, cutter mented by means of software. On the other hand,
starting signal 251, cutter home sensor detection chopping control produces
both audible and elec-  10  signal 252, head hold signal 244'. trical
noise, and therefore which method to use        In time slice T1, the
conventional tape feeding must be decided on the basis of the requirements
(t1, t2, t3, t4) and current passage (t5) are done. T6 of each application.
shows the tape feed time of one dot string. Tape Fig. 7 is shows a drive
control circuit for a   feeding is reversed when it comes to the cutting
stepper motor. Fig. 8 is a timing diagram showing   15  position (T4), and
tape cutting is done (T2). The the drive method of the drive control
circuit of Fig.  tape is then forwarded so that it returns to the 7. Fig. 9
is a timing diagram that realizes chopping  position it had before cutting
(T5). Tape feeding control of the stepper motor.                      and
printing are then resumed (T3). During tape The stepper motor drive control
circuit uses a  cutting, the stepper motor is held by stepper motor current
limiting circuit having a current limiting re-  20  hold signal 244'. DC
motor 146 that drives the sistance 237, and a transistor 236 that shunts
large  cutter in this interval starts by means of cutter drive currents
around current limiting resistance 237.   signal 251. Since the signal
showing that the cut When a hold signal is asserted and applied to      has
been completed is output as home position terminal 235 of transistor 236,
transistor 236 goes  detection signal 252 from cutter home detector to am
OFF state and current flows through current  25  159, cut drive signal 251
is deasserted when cutter limiting resistance 237. When the hold signal ap-
home detection signal 252 is detected. Then hold plied to terminal 235 is
deasserted, transistor 236  signal 244' is deasserted and the printing
operation goes to an ON state and a large current flows. In  resumes. this
manner the rotation of the stepper motor is      In Fig. 10, t1, t2, t3 and
t4 respectively show suspended and it goes to a hold state. Stepper  30
drive pulse times of phase 1, phase 2, phase 3 and motor driver 230, is
shown in Fig, 7, as are phase 1  phase 4 of stepper motor 103, t5 shows the
active 231, phase 2 232, phase 3 233, and phase 4 234     time of print
head 105, t7 the drive time of the terminals of the stepper motor driver
230.         cutter, t8 and t9 the pulse time of the cutter detec- In Fig.
8, the respective phase 1 240, phase 2  tor, and t6 the time after tape
reversal until the 241, phase 3 242 and phase 4 243 timing signals  35
power supply stabilizes and the cutter is driven. of the stepper motor, and
hold signal 244 are          Fig. 11 shows the state of the double sided
shown. Time slices T1 and T3 are the rotation      adhesive tape and the
transparent tape at time of control sections of the stepper motor, and
section  tape cutting. Double sided adhesive tape 152 and T2 is the hold
control time slice. As shown in Fig.  transparent tape 151 are stretched by
the tensile 7, with hold signal 244 at a HIGH state (time slice   40  force
of conventional tape feed-out, but respec- T2) transistor 236 goes to an
OFF state and step-  tively reach slackened states as shown by 152-1 per
motor 103 is on hold. In time slice T2 cutting of  and 151-1 because of the
reversal of tape feed. At the printed tape is done. Hold control signal 244
is  this time transparent tape 151 and ink ribbon 153 asserted
synchronously with phase 4 timing signal  are held under pressure between
thermal print 243 such that phase 4 is also asserted, as shown   45  head
105 and platen roller 149 and therefore do in Fig. 8.
not move. When the tape is cut, double sided Fig. 9 illustrates an
alternative embodiment    adhesive tape 152-1 and transparent tape 151-1
where hold control of the stepper motor is realized  are stretched by the
cutting and are fed somewhat, by controlling an excitation phase drive
signal inter-  but transparent tape 151 and ink ribbon 153 are mittently
with the so-called chopping control.The   so  held under pressure between
thermal print head drive control circuit is has current limiting resis-
105 and platen roller 149 and therefore do not tance 237 and transistor 236
excised from Fig. 7.  move. After tape cutting the tape is fed forward, T1
and T3 are rotation control time slices, and T2  and double sided adhesive
tape 152-1 and trans- is a hold control time slice. In Fig. 9, phase 1 240,
parent tape 151-1 return to their stretched state. phase 2 241, phase 3 242
and phase 4 243 are the   55   Control is done so that there is no
stretching out to timing signals of the stepper motor.   .           an
excess portion because tape forwarding is with a stepper motor pulse number
smaller than the number used for reversing. 6    11
EP0473147B1                       12 



The effectiveness of the reversal can be seen  RM = TLNG - LM - PL in Figs.
12(a) and (b) which show the engaging portions of stepper motor gear 122
and transmis-     If the computed rear margin RM is negative, it sion gear
123. Fig. 12(a) shows the suspended     is taken as an error (steps 304,
305). state during conventional tape feeding and Fig. 12-   5  Tape feed
dot counter C is initialized to zero (b) the suspended state during
reversal. In Fig. 12-  (step 306). (a) when rotation is in the direction of
arrow A31,   First, lead margin feeding operation S1 is the tape is fed
out. When the cutting operation is  done. That is, LM is decremented by one
with each done in this state, the tape is pulled in the direction  one dot
feeding (step 311) until LM becomes zero of arrow A32 and the transmission
gear ends up  10  (step 309). Counter C is incremented by one with moving
as shown by broken line 123'. In this inven-  each on dot feeding (step
310). Whether the value tion the tape moves in the reverse direction of
of C at this time has come to the cutting position is arrow A33, shown in
Fig. 12(b), and transmission  determined by comparing C and N (step 307).
gear 123 cannot move even if pulled in the direc-  When it has come to the
cutting position, cutting tion of arrow A34 by the action of the cutter at
this  15  control algorithm A is used (Fig. 14). time. As explained above,
if the motor is not moved   Printing operation S2 (steps 312 to 317) is in
the reverse dection at prescribed steps, it is  similar to lead margin
feeding operation S1. The easy for the tape to be pulled out during
cutting,  printing operation differs from the lead margin and also a
backlash of the gears occurs relative to  feeding operation in that: a) the
printing of one dot gears 125, 127, 128 associated with tape feeding,  20
string is done with each one dot feed (step 317), and in that case the
backlash amount is accu-     and b) cutting control algorithm B is utilized
(step mulated.                                          313). Cutting
control algorithm B and cutting con- trol algorithm A differ in that
cutting control al- Control Algorithms
gorithm B includes pre-cutting tape reversal and 25 post-cutting tape
forwarding. Figs. 13 - 15 are control flowcharts that show-   Rear margin
tape feed (S3) is done in the ing the reversal at time of tape cuffing.
same manner as the lead margin (steps 318 - 322). In Fig. 13, LM represents
lead margin, PL         As can be seen from Fig. 13, the arrival of the
represents printing length, RM represents rear mar-  tape at the cutting
position (i.e. when C = N) gin and C represents dot count of the tape feed.
N   30  necessarily occurs once for each of front margin represents the
number of dots which equal the     tape feed, printing tape feed and rear
margin tape distance from print head to cutter. These variables  feed,
cutting is done at any one place among are stored in work region 61 of RAM
57.. In one   cutting control steps 308, 313 and 319. Tape cut- embodiment
of the invention, one dot equals four  ting is done after the rear margin
tape feed. After steps of the stepper motor.                  35  tape
feeding of N dots has been done (step 323), When the printing process
starts (step 300),   cutting control algorithm A is performed (step 324)
the lead margin LM is computed from the lead      and printing control
terminates (step 325). margin setting value LMGN 68 in RAM 57. This
Fig. 14 is a flowchart of cutting control al- computation converts
millimeters to dots (step    gorithm A (when not in reverse). T is a timer
301).                                        40  internal to CPU 50 (not
illustrated) and TN is the time-out time of the cutter. First the time-out
time LM = LMGN (mm) / d                               TN of timer T is set
(step 331). Then DC motor 146, that drives the cutter, is started (step
332). (dl is the distance between tape feed dots,    Timer T is decremented
by 1 (step 334) until the see Fig. 5.)                                 45
signal of cutter home sensor 159 is asserted (step Next print length PL is
computed. Print length  333), and when timer T becomes zero a time-out is
PL is computed by print character width WIDE 64,  discriminated (step 335)
and is taken as a cutter and the number of characters and the space be-
operation error (step 336). When cutter home sen- tween characters CSPC 66,
(step 302).             sor 159 becomes ON before time-out, after sensor 50
159 goes OFF (step 337) the DC motor operation is PL = (WIDE * number of
characters) + (CSPC        suspended (step 338) and the cutting control al-
(number of characters - 1))                       gorithm A process is
complete (step 339). Fig. 15 is a flow chart for cutting control al- Next
rear margin RM is computed. Rear mar-    gorithm B (i.e. tape feed
reversal). W1 is the re- gin RM can be obtained by subtracting lead margin
55  verse step number, W2 is the forward step number. LM and print length
PL from tape length setting   W1 and W2 are determined experimentally. The
TLNG 67, (step 303).                              tape length equivalent of
W1 steps backward (i.e. in the reverse direction) should be greater than
the 7    13                 EP0473147B1                         14 



amount of back-lash of the gears 122, 123, 127 and   (step 354). If the
keyboard input is a character key 128, plus an amount sufficient to create
slack (or   (step 355) then the corresponding character code sag) in the
tape. W2 is less than or equal to W1     is transmitted to, and stored in,
edit buffer 58 (step because the tape is occasionally pulled a little bit
356). If the keyboard input is not a character key, in the forward
direction by the cutter even if the   5   then control key discrimination
is done (step 358) stepper motor is controlled so as to hold the tape   and
an operation associated with that control key is in a fixed position.
performed. In cuffing control algorithm B, before calling      With the
SHIFT key and CAPS key input wait- cutting control algorithrm  A (step 342)
reverse    ing is done for the next character (steps 359, 362), feeding of
a W1 dot long portion of tape is done   10  and when the keyboard input is
a character key (step 341), and after cutting control algorithm A is
(steps 360, 363) it converts respectively to a code executed, forwarding of
a W2 dot long portion of    or large character (steps 361, 364) and is
input to tape is done (step 343).                            the edit
buffer. If it is not a character key, that Fig. 22 is a flow chart showing
a control pro-   keystroke is disregarded and input waiting is done cess
for the tape printer of the present invention.  15  for the next key (step
354). The printing process is begun and continues until       If a FUNC key
input is detected then waiting is the tape has been advanced an amount
substan-        done for the next keystroke (step 365), and if that tially
equal to L (i.e. the distance between the     key is a character key (step
366) function key printing position and the tape cutting position (step
discrimination is done (step 367) and the asso- 381). At this point, the
printing process is sus-  20  ciated function is carried out. pended and
the tape transport mechanism is op-          With respect to function key
discrimination in erated such that the tape is reversed, or moved      the
preferred embodiment, when the input key is a back an amount equal to W1
steps (step 382). Next    1, 2, 3, 4, 5 or 6 numeric key, the respective
the tape is cut by the tape cutting means (step      actions taken are:
character heights are set (step 383). Following the cutting step, the tape
transport  25   371), character width setting (step 372), character
mechanism is operated such that the tape is ad-      ornamentation setting
(step 373), space between vanced by W2 steps (step 384). Printing is then
character setting (step 374), tape length setting resumed (step 385).
(step 375) or lead margin setting (step 376). If it is When printing of a
particular character or       a print command key, repeat printing is done
(step graphics string is complete, the user is queried as   30  377). In
control key discrimination (step 358), if it is to whether to repeat the
printing process. The       a print command key, printing is done (step
368), if interaction between printer and user takes place by  it is a
cursor key, cursor shifting is done (step 369) means of display unit 15 and
keyboard 20. For       and if it is a carriage return key then a carriage
example, this interaction may take place as follows:  return operation is
done (step 370). Printer display unit 15 displays "Continue?   35    In
tape length setting (step 375) and lead mar- (Y/N)". At this point the
printer waits to receive   gin setting (step 376), the presently set values
are input from keyboard 20 (step 391). When character   displayed in units
of millimeters on display unit 15, input from keyboard 20 is detected, a
determina-    and these numeric values can be raised or lowered tion is
made as whether to repeat the printing       with the cursor key,
alternatively the numeric val- process. If the entered character is "Y"
then the   40  ues can be input directly from the keyboard via the printing
process is repeated. If the entered char-   numeric keys. The numeric
values are then entered acter is "N" then the tape is advanced by an
by hitting the return key. A rear margin setting amount substantially equal
to length L (step 387)    means is unnecessary because as long as there is
and the tape is cut (step 388). If a number is       a tape length setting
means and a lead margin entered rather than "Y" or "N" then the printing
45  setting means and a character width setting means process is repeated
for a number of times equal to  and a space between characters setting
means, the the number entered.                                 rear margin
is automatically determined. Repeat printing (step 377) is the same as in
the foregoing Lead Margin and Tape Length Setting Means
description. 50      Figs. 17(a) - (f) illustrate the label making pro-
Fig. 16 shows the main control flow of the       cess in a tape printer
according to the present inventive tape printer. With the power supply ON
invention. In this example, the production of a tape (step 350), system
initialization (step 351) is done.  piece (i.e. label) printed with the
character string Then initialization of the printer mechanism portion
"ABC" is shown. is done (step 352). With the initialization of the   55  P1
represents the position of thermal print printer mechanism  the cutter
shifts to its home     head 105, P2 represents the position of the cutting
position. Next, the characters of edit buffer 58 are  blade, and L
represents the distance between print displayed (step 353), and key input
waiting is done  head and cutter. Fig. 17(a) shows the state of the 8    15
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tape before printing begins. The printing process    printed characters, or
graphics, being changed for comprises tape feeding and dot string printing.
each tape piece. When the tape has been fed an amount substan- tially equal
to length L, tape feeding and printing  Claims are suspended. At this point
the excess portion of   5 tape is cut off, leaving the tape in the
condition   1. A method of controlling a tape printer having a shown in
Fig.17(c). After the tape has been cut,        printing mechanism  (105), a
tape transport printing and tape feeding resume. Fig. 17(d) shows
mechanism (103, 111, 112, 122, 123, 125,127) the state where printing is
completed.                  and a cutting mechanism  (134, 135), said When
the tape piece is to be output without  to      method comprising the steps
of: printing again (i.e. when the printing operation is        a) beginning
a printing process comprising ended) tape is fed by an amount substantially
the steps of equal to L. Tape cutting is done as shown in Fig.
(i) printing a dot string, 17(f), and a tape piece printed with "ABC" and
(ii) operating the tape transport mecha- without any excess portion, is
output.          15           nism to advance the tape, and By contrast,
when the printing operation is to           (iii) repeating steps (i) and
(ii) until a be continued, printing is started again while the
portion of the tape at which the tape is to tape is as shown in Fig. 17(d).
When the tape has            be cut is at the position of the cutting been
fed by an amount substantially equal to                 mechanism; length
L, the printing process is suspended (Fig.  20      b) suspending said
printing process; 17(e)). Tape cutting is done in this state and a tape
c) operating said tape transport mechanism piece printed with "ABC" is cut
off. After the tape        to retract the tape so that slack is created in
has been cut, the printing process resumes.                said tape
between the position of the print- When continuously  outputting tape
pieces              ing mechanism  and that of the cutting printed with
"ABC" in this manner, the operations   25     mechanism; in Figs. 17 (a)
and (b) are done first, and then           d) cutting said tape; operations
shown Figs. 17(c), (d) and (e) are re-          e) operating said tape
transport mechanism peated. Excess tape of substantially length L (slant-
to advance said tape again by an amount ed line portion in Fig. 17(b)) is
produced only           less than the amount by which it has been
initially, and the multiple tape pieces to be output  30  retracted in step
(c); and will include no excess portions.                           f
resuming said printing process. Fig. 18 is a flowchart of the label making
pro- cess illustrated in Figs. 17(a) - (f). At the very   2. A method of
controlling a tape printer having a beginning printing is done on the tape
substantially    printing mechanism  (105), a tape transport to length L
(the distance between the printing posi-  35  mechanism (103, 111, 112,
122, 123, 125, 127) tion and the tape cutting position) (step 381). At
including a stepper motor (103), and a cutting this point printing is
interrupted and the tape is      mechanism (134, 135), said method compris-
reversed by W1 steps (step 382). After performing       ing the steps of:
tape cuffing (step 383), the tape is forwarded by          a) beginning a
printing process comprising W2 steps (step 384), and the printing process
(step   40  the steps of 38,5) is resumed.
(i) printing a dot string, When printing is completed a decision is made
(ii) operating the tape transport mecha- whether print again (step 386). If
an affirmative            nism to advance said tape, and decision is made
that printing is to be carried out,         (iii) repeating steps (i) and
(ii) until the then printing is resumed (step 381) as shown in  45
tape has been advanced by a predeter- Fig. 18. If a negative decision is
made that no              mined length (L); printing is to be carried out,
the tape is fed an         b) suspending said printing process; amount
substantially equal to length L (step 387),         c) operating said tape
transport mechanism cutting (step 388) is done and the process ends
so as to assume a locked state; (step 389). The decision at step 386 may
also be   so      d) cutting said tape; answered by user inquiry and
responses, or the             e) releasing the tape transport mechanism,
user may set the number of repetitions just prior to       and repeat
printing so that the tape printer may count-        f) resuming said
printing process. down and stop printing automatically. Further, although
explanation was made in the   55  3. The method of claim 2 wherein step c)
com- present example of the case where a tape piece          prises
controlling an excitation phase drive sig- printed with "ABC" was
continuously output, there       nal to said stepper motor intermittently.
is nothing to prevent continuous printing with the 9    15
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tape before printing begins. The printing process  printed characters, or
graphics, being changed for comprises tape feeding and dot string printing.
each tape piece. When the tape has been fed an amount substan- tially equal
to length L, tape feeding and printing  Claims are suspended. At this point
the excess portion of   5 tape is cut off, leaving the tape in the
condition  1. A method of controlling a tape printer having a shown in
Fig.17(c). After the tape has been cut,       printing mechanism  (105), a
tape transport printing and tape feeding resume. Fig. 17(d) shows
mechanism (103, 111, 112, 122, 123, 125, 127) the state where printing is
completed.                 and a cutting mechanism  (134, 135), said When
the tape piece is to be output without  10     method comprising the steps
of: printing again (i.e. when the printing operation is      a) beginning a
printing process comprising ended) tape is fed by an amount substantially
the steps of equal to L. Tape cutting is done as shown in Fig.          (i)
printing a dot string, 17(f), and a tape piece printed with "ABC" and
(ii) operating the tape transport mecha- without any excess portion, is
output.        15            nism to advance the tape, and By contrast,
when the printing operation is to          (iii) repeating steps (i) and
(ii) until a be continued, printing is started again while the
portion of the tape at which the tape is to tape is as shown in Fig. 17(d).
When the tape has           be cut is at the position of the cutting been
fed by an amount substantially equal to                mechanism; length L,
the printing process is suspended (Fig.  20    b) suspending said printing
process; 17(e)). Tape cutting is done in this state and a tape    c)
operating said tape transport mechanism piece printed with "ABC" is cut
off. After the tape      to retract the tape so that slack is created in
has been cut, the printing process resumes.              said tape between
the position of the print- When continuously outputting tape pieces
ing mechanism  and that of the cutting printed with "ABC" in this manner,
the operations   25   mechanism; in Figs. 17 (a) and (b) are done first,
and then         d) cutting said tape; operations shown Figs. 17(c), (d)
and (e) are re-        e) operating said tape transport mechanism peated.
Excess tape of substantially length L (slant-    to advance said tape again
by an amount ed line portion in Fig. 17(b)) is produced only          less
than the amount by which it has been initially, and the multiple tape
pieces to be output  30  retracted in step (c); and will include no excess
portions.                         f) resuming said printing process. Fig.
18 is a flowchart of the label making pro- cess illustrated in Figs. 17(a)
- (f). At the very  2. A method of controlling a tape printer having a
beginning printing is done on the tape substantially   printing mechanism
(105), a tape transport to length L (the distance between the printing
posi-  35  mechanism (103, 111, 112, 122, 123, 125, 127) tion and the tape
cutting position) (step 381). At     including a stepper motor (103), and a
cutting this point printing is interrupted and the tape is     mechanism
(134, 135), said method compris- reversed by W1 steps (step 382). After
performing      ing the steps of: tape cutting (step 383), the tape is
forwarded by        a) beginning a printing process comprising W2 steps
(step 384), and the printing process (step   40  the steps of 385) is
resumed.                                            (i) printing a dot
string, When printing is completed a decision is made           (ii)
operating the tape transport mecha- whether print again (step 386). If an
affirmative           nism to advance said tape, and decision is made that
printing is to be carried out,       (iii) repeating steps (i) and (ii)
until the then printing is resumed (step 381) as shown in  45         tape
has been advanced by a predeter- Fig. 18. If a negative decision is made
that no             mined length (L); printing is to be carried out, the
tape is fed an       b) suspending said printing process; amount
substantially equal to length L (step 387),       c) operating said tape
transport mechanism cutting (step 388) is done and the process ends
so as to assume a locked state; (step 389). The decision at step 386 may
also be   50    d) cutting said tape; answered by user inquiry and
responses, or the           e) releasing the tape transport mechanism, user
may set the number of repetitions just prior to     and repeat printing so
that the tape printer may count-      f) resuming said printing process.
down and stop printing automatically. Further, although explanation was
made in the  55  3. The method of claim 2 wherein step c) com- present
example of the case where a tape piece         prises controlling an
excitation phase drive sig- printed with "ABC" was continuously output,
there      nal to said stepper motor intermittently. is nothing to prevent
continuous printing with the 9    17                EP0473147B1
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4. The method of claim 2 wherein step c) com-         regions corresponding
to user selected fonts prises limiting the drive current to said stepper
and styles for creating a bit-mapped repre- motor by turning off a current
shunt transistor    sentation of input data. (236). 5   PatentansprUche 5.
The method of any one of claims 2 to 4 further comprising
1. Verfahren der Steuerung eines Banddruckers after step b) and prior to
step c)             mit einem  Druckmechanismus (105), einem g) operating
said tape transport mechanism      Bandtransportmechanismus (103, 111, 112,
to retract the tape so that slack is created in  10  122, 123, 125, 127)
und einem Schneidmecha- said tape between the position of the print-
nismus (134, 135), wobei das Verfahren die ing mechanism  and that of the
cutting          Schritte aufweist: mechanism;
a) Beginnen eines Druckprozesses umfas- after step e) and prior to step f)
send die Schritte h) operating said tape transport mechanism   15      (i)
Drucken einer Punktfolge, to advance said tape again by an amount
(ii) Betreiben des Bandtransportmecha- less than or equal to the amount by
which it         nismus zum VorrUcken des Bandes, und has been retracted in
step (c).                      (iii) Wiederholen der Schritte (i) und (ii)
bis ein Abschnitt des Bandes, an wel- 9'-'   6. The method according to any
one of the pre-  20        chem das Band zu schneiden ist, sich an ceding
claims, said printer having an edit buff-        der Position des
Schneidmechanismus er (58), comprising the steps of:
befindet; i) creating a bit-mapped representation of         b)
Unterbrechen des Druckprozesses; said edit buffer contents;
c) Betreiben des Bandtransportmechanis- j) performing steps a) to f)
25         mus zum ZurUckziehen des Bandes, so daB k) stopping said
printing process when said        ein Durchhang in dem Band zwischen der
bit-mapped representation of said edit buff-       Position des
Druckmechanismus und der er contents have been printed;
des Schneidmechanismus geschaffen wird; I) displaying an input request
message             d) Schneiden des Bandes; m) receiving input in response
to said input  3o  e) Betreiben des Bandtransportmechanis- request message
via an input means (20).           mus zum WiedervorrUcken des Bandes um
einen Betrag geringer als der Betrag, um 7. The method of claim 6 further
comprising the          den es in Schritt (c) zurtckgezogen wurde; steps
of:                                            und n) evaluating said input
from said input  35       f) Wiederaufnehmen des Druckprozesses. means
(20); K>         o) ending said printing process if a first    2. Verfahren
der Steuerung eines Banddruckers predetermined character has been received;
mit einem  Druckmechanismus (105), einem p) repeating said printing process
once if a    Bandtransportmechanismus (103, 111, 112, second predetermined
character has been   4o    122, 123, 125, 127), der einen Schrittmotor
received;                                       (103) enthalt, und einem
Schneidmechanismus q) repeating said printing process X times,     (134,
135), wobei das Verfahren die Schritte where X is an integer number, if
integer        aufweist: number X has been received.,
a) Beginnen eines Druckprozesses umfas- 45        send die Schritte &  The
method of claim 6 wherein said step of              (i) Drucken einer
Punktfolge, creating a bit-mapped representation of said           (ii)
Betreiben des Bandtransportmecha- edit buffer contents includes the use of
a char-        nismus zum Vorrtcken des Bandes, und acter generator memory
(53).                           (iii) Wiederholen der Schritte (i) und (ii)
so           bis das Band um eine vorbestimmte LAn- 9. The method of Claim
6 wherein said input                ge (L) vorgertckt wurde; means (20) is
a keyboard.                            b) Unterbrechen des Druckprozesses;
c) Betreiben des Bandtransportmechanis- 10. The method of claim 8 wherein
said character         mus derart, daS er einen verriegelten Zu- generator
memory is a Read Only Memory.   55         stand annimmt; d) Schneiden des
Bandes; 11. The method of claim 8 further comprising the         e) Losen
des Bandtransportmechanismus; step of selecting character generator memory
und 10    19                EP 0 473 147 B1                    20 



f) Wiederaufnehmen des Druckprozesses.          des Inhalts des
Editierpuffers die Verwendung eines Zeichengeneratorspeichers (53) ein- 3.
Verfahren nach Anspruch 2, bei dem Schritt c)      schliel3t. das
intermittierende Steuern eines Erregerpha- sen-Treibersignals an den
Schrittmotor umfafot.   5   9. Verfahren nach Anspruch 6, bei dem die Ein-
gabeeinrichtung (20) eine Tastatur ist. 4. Verfahren nach Anspruch 2, bei
dem Schritt c) das Begrenzen des Treiberstroms an den         10. Verfahren
nach Anspruch 8, be! dem der Zei- Schrittmotor durch Abschalten eines
Stromne-       chengeneratorspeicher ein Nur-Lese-Speicher
benschlultransistors (236) umfal~t.       70      ist. 5. Verfahren nach
einem der AnsprOche 2 bis 4,     11. Verfahren nach Anspruch 8, ferner
umfassend ferner umfassend                                   den Schritt
der Auswahl von Zeichengenerator- nach Schritt b) und vor Schritt c)
Speicherbereichen entsprechend vom Benut- g) Betreiben des
Bandtransportmechanis-  15     zer ausgewAhIten Fonts und Schriftarten zur
mus zum Zurickziehen des Bandes, so daB         Schaffung einer
Bitmap-Darstellung von Ein- ein Durchhang in dem Band zwischen der
gangsdaten. Position des Druckmechanismus und derje- nigen des
Schneidmechanismus geschaffen      Revendicatlons wird;
20 nach Schritt e) und vor Schritt f)          1. Un procdd6 de commande
d'une imprimante h) Betreiben des Bandtransportmechanis-         pour bande
comportant un m6canisme d'im- mus zum WiedervorrOcken des Bandes um
pression (105), un m~canisme de transport de einen Betrag geringer als oder
gleich dem       bande (103, 111, 112, 122, 123, 125, 127) et Betrag, um
den es im Schritt c) zurOckgezo-  25  un m6canisme de coupure (134, 135),
ce pro- gen wurde.                                      c~d6 comprenant les
etapes suivantes: a) on commence un processus d'impression 6. Verfahren
nach einem der vorhergehenden An-           comprenant les 6tapes suivantes
sprOche, bei dem der Drucker einen Editierpuf-         (i) on imprime une
chaine de points, fer (58) aufweist, umfassend die Schritte:  30
(ii) on fait fonctionner le mlcanisme de i) Schaffen einer
Bitmap-Darstellung des In-         transport de bande pour avancer la ban-
halts des Editierpuffers;                            de, et j) Ausf0hren
der Schritte a) bis f                   (iii) on rdpbte les 6tapes (i) et
(ii) jusqu'a k) Stoppen des Druckprozesses, wenn die              ce qu'une
partie de la bande a laquelle Bitmap-Darstellung des Inhalts des Editier-
35      la bande doit 6tre coup~e se trouve a la puffers gedruckt wurde;
position du mecanisme de coupure; I) Darstellen einer Eingabeaufforderungs-
b) on suspend le processus d'impression; nachricht
c) on fait fonctionner le mdcanisme de m) Empfangen einer Eingabe als
Antwort            transport de bande pour faire reculer la ban- auf die
Eingabeaufforderungsnachricht Ober  4o     de, de fagon a produire du mou
dans la eine Eingabeeinrichtung (20).                      bande entre la
position du mdcanisme d'im- pression et celle du micanisme de coupu- 7.
Verfahren nach Anspruch 6, ferner umfassend          re; die Schritte:
d) on coupe la bande; n) Bewerten der Eingabe von der Eingabe-  45       e)
on fait fonctionner le m6canisme de einrichtung (20);
transport de bande pour faire avancer a o) Beenden des Druckprozesses, wenn
ein            nouveau la bande sur une distance infdrieu- erstes
vorbestimmtes Zeichen empfangen            re a la distance de laquelle
elle a 6t6 re- wurde;                                             culee a
l'etape (c); et p) einmaliges Wiederholen des Druckpro-  5o        f) on
reprend le processus d'impression. zesses, wenn ein zweites vorbestimmtes
Zeichen empfangen wurde;                     2. Un proc~d4 de commande
d'une imprimante q) Wiederholen  des Druckprozesses X            pour bande
ayant un mdcanisme d'impression Male, wobei X eine ganze Zahl ist, wenn die
(105), un mdcanisme de transport de bande ganze Zahl X empfangen wurde.
55      (103, 111, 112, 122, 123, 125, 127) compre- nant un moteur pas a
pas (103), et un mdcani- 8. Verfahren nach Anspruch 6, bei dem  der
sme de coupure (134, 135), ce proc~d6 corn- Schritt des Schaffens einer
Bitmap-Darstellung     prenant les dtapes suivantes: 11 I III 1111111
111111 11111111111    21                EP 0 473147 B1
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a) on commence un processus d'impression          m) on regoit par
I'intermddiaire d'un moyen comprenant les 6tapes suivantes
d'entr6e (20) de l'information qui est intro- (i) on imprime une cha~ne de
points,            duite en r~ponse au message de demande (ii) on fait
fonctionner le m~canisme de        d'entr6e d'information. transport de
bande pour faire avancer la   5 bande, et
7. Le proc6d6 de la revendication 6, comprenant (iii) on r~pbte les 6tapes
(i) et (ii) jusqu'a  en outre les 6tapes suivantes: ce que la bande alt 0t6
avancde d'une           n) on 6value l'information introduite prove-
longueur pr6ddtermin6e (L);                     nant du moyen d'entr6e
(20); b) on suspend le processus d'impression;  10      o) on met fin au
processus d'impression si c) on fait fonctionner le mdcanisme de
un premier caractbre pred6termind a 6t4 transport de bande de fagon qu'il
prenne un       regu; 6tat bloqu6;                                      p)
on r6pbte une fois le processus d'impres- d) on coupe la bande;
sion si un second caractbre pr~ddtormin6 a e) on libbre le mdcanisme de
transport de   15    MtX regu; bande, at
q) on r6pbte X fois le processus d'impres- f) on reprend le processus
d'impression.          sion, en d~signant par X un nombre entier, si le
nombre entler X a At4 regu. 3. Le proc6de de la revendication 2, dans
lequel JI'tape c) comprend la commande par intermit-  20   8  Le procedd de
la revendication 6, dans loquel tence d'un signal d'attaque de phase
d'excita-    I'Ntape de crdation d'une representation sous ton pour le
moteur pas a pas.                     Ia forme de tableau de bits du
contenu du tampon de preparation comprend l'utilisation 4. Le proc~d6 de la
revendication 2, dans lequel      d'une m~moire de gdndrateur de caractbres
l'6tape c) comprend la limitation du courant  25  (53). d'attaque qui est
appliqu6 au moteur pas a pas, par le blocage d'un transistor de deriva-  9.
Le procid: de la revendication 6, dans lequel tion de courant (236).
les moyens d'entr~e (20) consistent en un cla- vier. 5. Le proc~d4 de lune
quelconque des revendi-  30 cations 2 & 4, comprenant on outre
10. Le proced6 de la revendication 8, dans lequel aprbs l'tape b) et avant
l'Ntape c)           la memoire de g6n6rateur de caractbres est g)
I'actionnement du m~canisme de trans-        une m6moire morte. port de
bande de fagon a faire reculer la bande pour creer du mou dans la bande
35  11. Le proc~dd de la revendication 8, comprenant entre la position du
mdcanisme d'impres-        on outre l'6tape de selection de rngions de la
sion et cello du mecanisme de coupure;          m~moire de g~n6rateur de
caractbres qui cor- aprbs l'6tape e) et avant N'6tape f)
respondent & des polices et des styles de h) l'actionnement du micanisme de
trans-       caractbres s~lectionnds par l'utilisateur, pour port de bande
pour faire avancer A nouveau   40  cr6or une representation de donn6es
d'entrde la bande d'une distance inf~rieure ou 6gale    sous forme de
tableau de bits. a la distance de laquelle elle a ft4 reculde a 1'6tape c).
6. Le proc~dd selon l'une quelconque des reven-  45 dications prdc6dentes,
dans lequel l'impriman- to comporte un tampon de preparation (58),
comprenant les 6tapes suivantes: i) on cr~e une representation sous forme
de tableau de bits du contenu du tampon de   50 preparation: j) on
accomplit les 6tapes a) a f) k) on arrete le processus d'impression lors-
que la representation sous forme de tableau de bits du contenu du tampon de
prdpara-  55 tion a Mt4 imprimae; I) on affiche un message de demands d'en-
trWe d'information 12 * C   L  M   S*    


