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Further, in the preferred embodiment of the present invention, the distance
unit is determined The present invention relates to a printing con-  so
that the printing density is equal to the common trol system and method of
controlling the printing  multiple of the printing density and the
positional timing of a printer.                          5   pulse density,
and the respective printing positions In the prior-art printing control
method of print-  are grasped on the basis of the distance unit. ers, the
printing timing has been decided on the  Therefore, it is possible to allow
the printing sys- basis of the regular time intervals determined by  tem to
be applicable to a plurality of different the carriage travel speed and the
printing density  printing densities. (the number of dots per unit
distance), with the  10 result that this printing control method is
effective  BRIEF DESCRIPTION OF THE DRAWINGS only when the carriage travels
at a constant speed. In other words, in the prior-art printer, the printing
Fig. 1 is a block diagram showing an entire operation is not executed
during acceleration or    system configuration of an embodiment of the
deceleration as immediately after the carriage   15    printing control
system according to the present starts traveling or immediately before the
carriage  invention; is stopped.
Fig. 2 is a more detailed block diagram showing According to the prior-art
printing method, it   the distance unit forming section shown in Fig. has
been necessary to prepare marginal sections      1; over the entire length
of the printer for accelerating   20  Fig. 3 is a more detailed block
diagram showing or decelerating the carriage, and therefore the     the
base time forming section shown in Fig. 1; space efficiency is reduced by
that amount. Fur-     Fig. 4 is a more detailed block diagram showing ther,
the throughput is decreased because no print-  the printing timing forming
section shown in Fig. ing operation is executed during the carriage accel-
1; eration and deceleration.                    25      Fig. 5 is a more
detailed block diagram showing In a printing control method as known from
US-  the conduction pulse forming section shown in A-4 167 013 a correction
pulse having the density    Fig. 1; of integer times of the position pulses
is generated  Fig. 6 is a timing chart for assistance in explain- and
counted by a counter for adjusting printing     ing the operation of the
embodiment shown in positions.                                   30
Fig. 1; Accordingly, the problem of the present inven-   Fig. 7 is a block
diagram showing an entire tion is to enable a high precise printing without
configuration of another embodiment of the being subjected to the influence
of carriage speed,  present invention; by precisely determining the
printing timing even   Fig. 8 is a block diagram showing the base time when
the carriage travels at non-constant speed as  35    forming section shown
in Fig. 7; when being accelerated and decelerated. This         Fig. 9 is a
block diagram showing the printing problem is solved by a system of claim 1
and a      timing forming section shown in Fig. 7; method of claim 6.
Fig. 10 is a block diagram showing the base The present invention provides
a printing con-   time buffer shown in Fig. 10; trol system for deciding
printing timings at printing   40  Fig. 11 is a flowchart for assistance in
explaining positions when a carriage is traveling in accor-    the base
time calculation processing in the em- dance with a designated printing
density, which      bodiment shown in Fig. 7; comprises: timer means for
generating time in-       Fig. 12 is a flowchart for assistance in
explaining formation indicative of current time; speed informa-  the
printing time calculation processing in the tion forming means for forming
speed information   45    embodiment shown in Fig. 7; and related to the
latest travel speed of the carriage;  Fig. 13 is an illustration for
assistance in explain- time estimating means for estimating time at which
ing an example of utilization mode of CPU hard- the carriage arrives at
each printing position on the  ware elements when an NEC-made uPD 78322
basis of the speed information formed by said       is used as the CPU of
the computer in the speed information forming means; and printing tim-   50
embodiment shown in Fig. 7. ing deciding means for deciding each printing
tim- ing at the time when the current time of said timer  BEST MODE FOR
EMBODYING THE INVENTION means matches the estimated time. According to the
present invention, it is possi-  Fig. 1 shows an entire configuration of a
pre- ble to decide the printing timing even when the   55  ferred
embodiment of the printing control system carriage is traveling in the
acceleration and decel-  according to the present invention. eration
sections.                                    The printing control system 1
is connected to a bus 5 of a host computer 3, and receives various 2    
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as printing density, printing start  dots. In this case, in order to enable
the printing position and printing end position for each line,  timing to
be decided at the carriage acceleration characters and symbols to be
printed, etc., from   and deceleration sections, the times required when
the host computer 3. In this embodiment, the print-  the carriage travels
the offset and the pitch be- ing density is given as the number of dots per
inch   5   tween the respective dots are calculated always in (DPI), and
the designable printing densities are   accordance with the latest travel
speed of the car- three kinds of 90, 120, and 240 DPIs. Further, the
riage. printing start and end positions are given as the      Further, this
printing control system 1 can con- number of dots counted from a
predetermined ref-   trol bi-directional printing operation (i.e. printing
is erence position of a carriage 7, respectively.  10  performed whenever
the carriage 7 goes and re- The printing system 1 receives position pulses
turns). That is, since a delay time exists between generated whenever a
printing head 13 reaches      the conduction of the printing head 13 and
the predetermined positions spaced apart at regular    practical printing,
this delay time inevitably results intervals, from a rotary encoder 11
mounted on a   in a difference in printing positions between when carriage
motor 9, when the carriage is traveling. In  15  the carriage travels in
the going direction and when this embodiment, the density of the position
pulses  in the returning direction in the case of the bi- generated per
inch (PPI) is 120 PPI.               directional printing operation. To
overcome this On the basis of this inputted information, the  problem, in
this printing control system 1, the posi- printing control system 1
determines the printing  tion offset value corresponding to the delay time
is timing (i.e. the conduction timing of the printing   20  stored as a
correction value of the bi-directional head 13) for each dot, and provides
a pattern data  printing, and the printing timing is generated earlier
indicative of a pattern to be printed to the printing  by this correction
value so that the printing position head 13 in accordance with the
determined timing.  in the going direction matches that in the returning To
determine the printing timing, the position pulse  direction. The precision
of the correction value in given from the encoder 11 is used as the major
25  the bi-directional printing (i.e. bi-directional printing decision
standard. Since the density of the position  precision) is previously
determined by the number pulse is 120 PPI as described above, when the
of the steps per inch (SIP), which is 720 SIP in this printing density of
120 DPI the same as the posi-  embodiment. tion pulse density is
designated, the positional rela-  As shown in Fig. 1, the printing control
system tionship between the position at which each posi-  30   1 comprises
a time counter 14, a distance unit tion pulse is generated and the position
at which  calculating section 15, a base time forming. section each
printing is performed is always kept constant.  17, a printing timing
forming section 21, a conduc- However, when the printing density different
from  tion pulse forming section 23, and a pattern data the position pulse
density (e.g. 90 or 240 DPI) is  forming section 25, as the major composing
ele- designated, an offset is produced between the po-  35   ments. sition
at which each position pulse is generated       The time counter 14
receives a reference clock and the position at which each printing is per-
CLK having a sufficiently high frequency from an formed, and the produced
offset varies periodically.  oscillator (not shown), and generates time
count This periodic time is referred to as base timing   values indicative
of the current time. The time period, hereinafter. This period can be
represented   40  count values are given to the base time forming by the
number of pulses or the number of dots      section 17 and the printing
timing forming section obtained by dividing the density by a greatest
21. common measure of the position pulse density and       The distance
unit calculating section 15 is pro- the printing density, in practice. To
cope with the  vided with various functions as follows: (a) for de- case
where the printing density different from the   45  ciding the distance
unit used as a unit when each position pulse density is designated as
described  printing position is decided on the basis of the above, this
printing control system 1 stores a dif-  printing density (90, 120, or 240
DPI) designated ference in distance between the position at which  by the
host computer 3, the position pulse density the position pulse is generated
just prior to the  (120 PPI) and the bi-directional printing precision
printing start position and the printing start position,  so  (720 SPI)
both previously stored; (b) for generating as an offset value; decides the
first printing timing  data of the distance pitch between the dots (re- at
each base timing period on the basis of the     ferred to as between-dot
pitch, hereinafter) and the position pulse just prior to the printing start
position  distance pitch between the position pulses (re- and the time
required when the carriage travels    ferred  to  as
between-position-pulse  pitch, through the offset distance; and decides the
sec-  55  hereinafter), represented by the number of the ond and after
printing timings on the basis of the  above-mentioned distance units,
respectively and first printing timing and the time required when the
transmitting these data to the base time forming carriage travels a pitch
between the respective    section 17 and the printing timing forming
section 3    



5                 EP 0 491 957 B1                    6 21; (c) for
calculating the numbers of the position  response to an up-edge of the
conduction pulse pulses between the above-mentioned reference po-   and
transmitting the read data to the AND gate 29. sition of the carriage and
the printing start and end  Further, the pattern data forming section 25
can be positions, and transmitting these data to the base  configured in
the conventional way, and therefore time forming section 17; and (d) for
calculating the   5   the detailed description thereof is omitted herein.
offset value as the number of the distance units       The AND gate 29 is
kept open only when the and transmitting this to the base time forming sec-
conduction pulse is kept applied thereto to pass tion 17.
the above-mentioned pattern data. The pattern data The base time forming
section 17 receives the   are applied to the printing head 13 as the output
time count value from the time counter 14, the   io  data of the printing
control system 1. position pulse from the rotary encoder 11, and the
The configuration of the printing control system above-mentioned various
data from the distance     1 will be described in more detail hereinbelow.
unit calculating section 15. The base time forming     Fig. 2 shows the
internal configuration of the section 17 is provided with various functions
as   distance unit calculating section 15. follows: (a) for calculating the
time required when   15  In the drawing, printing densities of three kinds
the carriage travels the between-position-pulse    (90, 120, and 240 DPI)
are previously registered in pitch at the latest carriage travel speed
(referred to  a printing density register 31. Prior to the printing as
section time, hereinafter) on the basis of the  start, a printing density
selecting information is generation timing of each position pulse and the
given from the host computer 3 to the printing time count value; (b) for
calculating the first printing   20  density register 31, and one printing
density cor- timing at each base timing period represented by   responding
thereto is outputted therefrom. In addi- the above-mentioned time count
value (referred to  tion, printing start and end positions are given from
as base time, hereinafter); and (c) for generating  the host computer 3 to
a printing start position the base timing signal representative of the
start of  register 33 and a printing end position register 35 each base
timing period. This section time signal,  25  and stored herein. To
facilitate understanding of the base time and base timing signals are
transmitted  invention, the operation will be described on the to the
printing timing forming section 21.         conditions that a designated
printing density is 90 The printing timing forming section 21 is pro-  DPI
and a designated printing start position is 20 vided with functions as
follows: (a) for deciding the  dots (D), for instance. first printing
timing at each base timing period on   30  The printing density (90 DPI)
stored in the the basis of the base time from the base time      printing
density register 31 is inputted to a first forming section 17; and (b) for
calculating the time  calculating section 37. This first calculating
section required when the carriage travels the between-dot  37 also
receives a position pulse density (120 PPI) pitch (referred to as
between-dot time) on the basis  and a bi-directional printing precision
(720 SPI) of the section time from the base time forming   35  both
previously stored in two registers 39 and 41 section 17 and for deciding
the second and after   as fixed values. This first calculating section 37
first printing timings at each base timing period by the  calculates a
least common multiple of the printing use of the between-dot time. The
printing timing   density, position pulse density, and bi-directional
forming section 21 generates printing timing sig-  printing precision to
decide the calculated multiple nals in accordance with the decided printing
timing,  40  as a distance unit density per inch (UPI). In other and the
generated printing timing signals are given  words, 720 UPI can be obtained
as the distance to the conduction pulse forming section 23.        unit
density. Thereafter, the first calculating section The conduction pulse
forming section 23 gen-    37 calculates a between-dot pitch, a
between-posi- erates a conduction pulse having a constant pulse  tion-pulse
pitch, and a bi-directional printing preci- width in synchronism with the
printing timing sig-   45  sion all represented by the number of distance
nal. The generated conduction pulse is given to the  units, by dividing the
distance unit density (720 pattern data forming section 25, and further to
an  UPI) by the printing density (90 DPI), the position AND gate 29 so that
the gate 29 is opened.         pulse density (120 PPI) and the
bidirectional preci- The pattern data forming section 25 is provided  sion
(720 SPI), respectively. That is, eight units (U) with functions as
follows: (a) for having a ROM (not  50  can be obtained as the between-dot
pitch; six units shown) is which dot patterns of various characters  (U)
can be obtained as the between-position-pulse and symbols are previously
stored, reading dot     pitch; and one unit (U) can be obtained as the bi-
patterns of the designated characters and symbols  directional printing
precision. These calculated dis- from the ROM is response to a designation
from     tance unit density, between-dot pitch, between-po- the host
computer 3, and storing the read patterns   55  sition-pulse pitch, and
bi-directional printing preci- to a built-in image buffer (not shown); and
(b) for  sion are all given to a second calculating section reading the
pattern data to be printed at the timing  43. Further, the between-dot
pitch and the be- of the conduction pulse from the image buffer in
tween-position-pulse pitch are additionally given to 4    



7                 EP 0 491 957 B1                       8 the base time
forming section 17 and the printing    pulse) by subtracting the preceding
time count timing forming section 21.                           value from
this time count value. Further, the cur- The second calculating section 43
further re-    rent time register  49 receives the time count value ceives
a bi-directional printing correction value   in response to the position
pulse. This time count from a register 45 as a fixed value. Here, five
steps   5   value represents the current time at which the (S) is decided
as the bi-directional printing correc-  position pulse is generated. These
section time and tion value, for instance.
current time are transmitted to a base time cal- The second calculating
section 43 first obtains  culating section 51. Further, the section time is
a printing start position (160 U) represented by the  transmitted to the
printing timing forming section number of the distance units by multiplying
the   10  21. printing start position (20) from the register 33 by    The
offset (5 U) and the between-position-pulse the between-dot pitch (8 U)
from the first calculator  pitch (6 U) from the distance unit calculating
sec- 37. In addition, the bi-directional printing correction  tion 15 are
stored in registers 53 and 55, and then value (5 U) represented by the
number of the         given to the base time calculating section 51.
distance units can be obtained by multiplying the   15  The base time
calculating section 51 first ob- bi-directional printing correction value
(5 S) from  tains the required travel time per distance unit in the
register 45 by the bi-directional printing preci-  accordance with the
latest carriage travel speed, by sion (1 U) represented by the number of
the dis-     dividing the section time by the between-position- tance units
and given from the first calculating     pulse pitch. Thereafter, the base
time calculating section 37. Thereafter, a printing start position (155
20  section 51 obtains the required travel time for the U) corrected in the
bi-directional printing is ob-   offset, by multiplying the offset
represented by the tained by subtracting the bi-directional printing cor-
number of the distance units by the required travel rection value (5 U)
from the printing start position  time per distance unit. Further, the
obtained re- (160 U). The printing start position (155 U) thus    quired
travel time for the offset and the current corrected is referred to as the
corrected printing   25  time are added to obtain a base time (i.e. a time
start position, hereinafter. Further, the above-men-  count value
representative of the first printing tim- tioned subtraction in the
calculation of the cor-   ing in each base timing period). The obtained
base rected printing start position can be applied to only  time is applied
to a base time register 52. the case where the carriage travels in the
going        The virtual printing start position (25 P) from direction and
therefore addition can be applied to  30  the distance unit calculating
section 15 is stored in the case where the carriage travels in the
returning  a register 57 and then applied to one input terminal direction.
Thereafter, the correction printing start  of a comparator 59. To the other
input terminal of position (155 U) is divided by the between-position-  the
comparator 59, the count value of the position pulse pitch (6 U) from the
first calculating section  pulse is applied from a position pulse counter
61 37, and the obtained quotient (25 P) and remainder  35   composed of an
up-down counters. The virtual (5 U) are transmitted to the base time
forming       printing start position (25 P) and the position pulse section
17, in which the quotient is used as the     count value match each other
at the time point of printing start position represented by the number of
the position pulse just prior to the printing start position pulses (i.e.
the total number of pulses      position, at which the comparator 59
outputs a generated from when the carriage starts to travel to  40
High-level match signal. This match signal is trans- when reaches the
corrected printing start position)  mitted to the printing timing forming
section 21 and the remainder is used as the offset value,      through an
OR gate 63 as a base timing signal, respectively.
and additionally to a clock terminal CK of the base Thereafter, the second
calculator 43 executes    time register 52. In response to this match
signal, the similar calculation for the printing end position   45  the
base time from the base time calculating sec- from the register 35. The
calculated printing end    tion 51 is stored in the base time register 52.
This position represented by the number of position       base time stored
in the base time register 52 is pulses is transmitted to the base time
forming       transmitted to the printing timing forming section section
17.                                          21. Fig. 3 shows a more
detailed configuration of  50   The match signal from the comparator 59 is
the base time forming section 17.                    also applied to a set
terminal S of a flip-flop 65, so In the drawing, the time count value from
the    that this flip-flop 65 is set. Once the flip-flop 65 is time counter
14 is applied to a section time cal-   set, the output signal Q thereof
rises to a High-level culator 47 and a current time register 49.
to open an AND gate 67, so that the position pulse The section time
calculator 47 receives the   55  inputted from the rotary encoder 11 is
kept applied time count value in response to the position pulse  to a clock
terminal CK of base timing counter 69 from the rotary encoder 11, and
calculates the       through the AND gate 67. As a result, the base latest
section time (the latest period of the position  timing counter 69 starts
counting the position 5    
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tween-dot pitch. The calculated between-dot time is The count value of the
base timing counter 69   transmitted to a printing time calculating section
is given to one input terminal of a comparator 71.  95. To the other input
terminal of the comparator 71,      The printing time calculating section
95 adds the base timing period stored in a register 73 is   5   the
between-dot time from the between-dot time applied. The base timing period
has been cal-       calculating section 89 to the data from a temporary
culated by a base timing period calculating section  storage unit 97. The
data stored in the temporary 75 on the basis of the between-position-pulse
pitch  storage unit 97 is the preceding printing time as (6 U) and the
between-dot pitch (8 U), which is    described later, and the addition of
the between-dot represented by the number (P) of the position   10  time to
this data implies that the succeeding print- pulses. In practice, the least
common multiple (24  ing time is calculated. U) of the
between-position-pulse pitch (6 U) and       The printing time calculated
by the printing the between-dot pitch (8 U) is obtained, and then  time
calculating section 95 is applied to one input this least common multiple
(24 U) is divided by the  terminal B of a selector 99. Further, the base
time between-position-pulse pitch (6 U) to obtain the   15  from the base
time forming section 17 is applied to base timing period (4 P).
the other terminal A of the selector 99. The selec- The count value of the
counter 69 matches the  tor 99 selects and passes either one of the
inputted base timing period (4 P) at the time point of the  data in
accordance with the level of the signal position pulse just prior to the
start of each base  applied from a delay pulse forming section 101 to
timing period, so that the comparator 71 outputs a   20   a control
terminal C of the selector 99. The delay High-level match signal whenever
both match each   pulse forming section 101 generates a pulse signal other.
This match signal is transmitted to the print-  having a short pulse width
a little delayed from the ing timing forming section 21 as the base timing
up-edge of the base timing signal from the base signal through the OR gate
63, and additionally to  time forming section 17, in response to the base
the clock terminal CK of the base time register 52.  25  timing signal.
When being receiving the pulse sig- In response to this match signal, the
base time    nal from the delay pulse forming section 101, the from the
base time calculating section 51 is stored  selector 99 selects the base
time. However, the in the base time register 52.
selector 99 selects the printing time from the print- The printing end
position from the distance unit  ing time calculating section 95 when not
receiving calculating section 15 is once stored in a register  30  the
pulse signal from the delay pulse forming sec- 77 and then transmitted to a
comparator 79, at     tion 101. The data passed through the selector 99
which the transmitted printing end position is com-  is applied to the
temporary storage unit 97. The pared with the count value from the position
pulse  temporary storage unit 97 holds the data passed counter 61. When
both match each other; that is,   through the selector 99 in synchronism
with the when the printing head reaches the printing end   35  pulse signal
given from the delay pulse forming position, the comparator 79 transmits a
High-level  section 101 through an OR gate 103 and the print- signal to a
reset terminal R of the flip-flop 65.  ing timing signal outputted from the
printing timing Therefore, the output signal Q of the flip-flop 65  forming
section 21, until the succeeding data can drops to a Low-level to close the
AND gate 67, and   be received. thus the counting operation of the base
timing   40    The base time or the printing time held by the counter 69
stops.                                  temporary storage unit 97 is
transmitted to a com- Fig. 4 shows a more detailed configuration of
parator 109, and compared with the time count the printing timing forming
section 21.            value transmitted from the time counter 14. When In
the drawing, the section time from the base  the time count value matches
the base time or the time forming section 17 is inputted to a between-  45
printing time, the comparator 109 outputs a High dot time calculating
section 89. Further, the be-  level pulse signal. This signal is
transmitted to the tween-position-pulse pitch (6 U) and the between-
conduction pulse forming section 23 as the printing dot pitch (8 U) from
the distance unit calculating  timing signal. section 15 are stored in
registers 91 and 93 ,         Fig. 5 shows a detailed configuration of the
respectively, and then applied to a between-dot  50  conduction pulse
forming section 23. time calculating section 89. The between-dot time
In the drawing, the printing timing signal from calculating section 89
calculates the required travel  the printing timing forming section 21 is
applied to time per distance unit at the latest carriage travel  a set
terminal S of a flip-flop 111, so that the output speed by dividing the
section time by the between-  signal Q of the flip-flop 111 rises to a
High-level. In position-pulse pitch, and further calculates the re-  55
response to the up-edge of this output signal Q, quired travel time
(between-dot time) for the be-  the counted value of a counter 113 is
cleared out. tween-dot pitch by multiplying the calculated re-  The counter
113 always counts an inner clock CLK. quired travel time per distance unit
by the be-    Therefore, the counted value indicates the time    11
EP 0 491 957 B1                    12 



elapsed after the counter 113 has been cleared.    obtained by adding the
between-dot time [err] on the The counted value is transmitted to a
comparator   basis of the latest section time [err] to the base time 115,
and compared with a conduction width pre-     t1 of the preceding printing
time. Further, when this viously stored as a fixed value in a conduction
printing time  [err] matches the time count width register 117. When both
match each other,   5   value, the second printing timing signal is gen-
the comparator 115 outputs a High-level signal, so  erated. that the
flip-flop 111 is reset in response to the up-  In synchronism with this
second printing timing edge of this High-level signal and the level of the
signal, the next printing time [err] is output signal Q drops to a
Low-level. As described  stored in the temporary storage unit 97. This
print- above, the output signal Q of the flip-flop 111 forms   10  ing time
[err] is a value obtained by a conduction pulse having the same pulse width
as  adding the between-dot time [err] on the basis of the the
above-mentioned conduction width in synchro-   latest section time [err] to
the preceding printing nism with the printing timing signal. The formed
time [err]. When the time count value matches conduction pulse is
transmitted to the AND gate 29  this printing time [err], the third
printing and the pattern data forming section 25. As a   15  timing signal
is generated. result, the printing head executes printing in syn-   In
synchronism with the third printing timing chronism with the printing
timing signal.          signal, further the next printing time [err] Fig. 6
shows a signal timing chart for assis-   + [err] is stored in the temporary
storage unit 97. tance in explaining the operation of the present
However, at the time point of the succeeding posi- invention. The
respective dots shown in B of Fig. 6   20  tion pulse, the count value of
the base timing indicate each printing position after having cor-  counter
69 reaches the base timing period 4 (F of rected by the bi-directional
printing correcting val-  Fig. 6), so that the base timing signal is
generated ue, and the leftmost dot indicates the corrected   again (G of
Fig. 6). This implies that another new printing start position. The
difference in distance  base timing period starts just now. In response to
between the corrected printing start position and   25  the generation of
this base timing signal, the latest the preceding position pulse is an
offset value. This  base time t3 is written in the temporary storage offset
value is previously calculated and stored.  unit 97, instead of the
previously written printing Whenever the position pulse is generated, the
time t1 + [err]. This base time t3 is a section time is calculated as [err]
. .... (D of  value obtained by adding the required offset travel Fig. 6).
Further, the base time is calculated as a   30  time on the basis of the
latest section time [err] to value obtained by adding the above-mentioned
re-   the current time t2 at which the position pulse is quired offset
travel time on the basis of the latest  generated. When the time count
value reaches this section time to the current time at which the posi-
base time t3, the first printing timing signal of this tion pulse is
generated. For instance, at the time  new base timing period is outputted.
point when the position pulse is generated just  35    The second and third
printing timing signals prior to the corrected printing position, the time
t1  following this signal are generated in accordance obtained by adding
the required offset travel time  with the values obtained by adding the
between-dot on the basis of the latest section time [err] to the  time to
the preceding printing time, in the same current time t0 can be obtained as
the base time   way as with the case of the first base timing period. (A of
Fig. 6).                                40       As described above, at
each base timing pe- The printing start timing signal is generated at
riod, the first printing timing can be decided on the the time point when
the position pulse is generated  basis of the base time, and the second and
after just prior to the corrected printing position (E of  printing timings
can be decided on the basis of Fig. 6), and this printing start timing
signal be-  addition of the preceding printing time and the comes the base
timing signal (G of Fig. 6). In  45  between-dot time. In this case, the
base time and response to the up-edge of this base timing signal,  the
between-dot time are calculated on the basis of the delay pulse forming
section 101 generates a    the latest section time, that is, on the basis
of the pulse signal (H of Fig. 6), and the base time t1 at  latest carriage
travel speed, with the result that it is this time point is stored in the
temporary storage  possible to decide a high precious printing timing unit
97 in synchronism with this pulse signal (I of  50  even at the carriage
acceleration or deceleration Fig. 6). Further, when the time count value (A
of  sections. Fig. 6) matches the base time [err], the first printing   The
operation of the embodiment of the timing signal is outputted (J of Fig.
6).          present invention has been described by taking the In
synchronism with this first printing timing  case where the printing
density is 90 DPI. Without signal, the succeeding printing time [err] cal-
55  being limited thereto, however, it is of course pos- culated by the
printing time calculating section 95  sible to obtain a high precious
control of the print- (see Fig. 4) is stored in the temporary storage unit
ing operation even if the printing density is 120 or 97 (I of Fig. 6). This
printing time is the value  240 DPI. 7    13                EP 0 491 957 B1
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Another embodiment of the present invention     calculated (in steps S6,
S7, S8, and S9). Subse- will be described hereinbelow.
quently, the obtained base time is given to the In this embodiment, at
least the base time and  base time buffer 129 together with a write-in in-
printing time are calculated by a computer. Fig. 7  struction WR, to write
the base time to the memory shows an entire functional configuration. In
the   5   section 143, and then the write-in address pointer drawing, the
same reference numerals have been     141 is updated (in step S10).
Further, the first dot retained for the similar sections or elements having
flag is set on (corresponding to the set status of the same functions as in
Fig. 1.                   the flip-flop 125), and the preceding base time
is In the embodiment shown in Fig. 7, at least the  read out of the base
time buffer 129 and then base time forming section 123, the flip-flop 125
and   10  stored in the temporary storage unit 97 shown in the printing
timing forming section 127 are realized  Fig. 9, ending the interrupt
processing (in steps by a programmed computer. The detailed func-       S11
and S12). Thereafter, if the base time within tional configuration of this
base time forming sec-  the temporary storage unit 97 matches the time tion
123 and the printing timing forming section   count value from the time
counter 14, the first 127 are shown in Figs. 8 and 9. In these figures,  15
printing timing signal is outputted. the same reference numerals as in
Figs. 3 and 4        In the case where the printing flag is set on in have
been retained.                                the above step S4 (the set
status of the flip-flop The calculating processing of the base time is
65), this indicates that the printing is being ex- executed within the base
timing forming section    ecuted. Therefore, the count value of the
position 123 as the interrupt processing of the position   20  counter 61
is compared with the printing end posi- pulse, in accordance with the
flowchart shown in   tion (in step S13). If both do not match, this in-
Fig. 11. Further, the calculating processing of the  dicates that the head
does not yet reach the print- printing time is executed within the printing
timing  ing end position. In this case, after the base time forming section
127 as the interrupt processing of  counter 69 has been updated, the count
value of the printing timing signal, in accordance with the   25  the base
time counter 69 is compared with the flowchart shown in Fig. 12.
base timing period (in steps S14 and S15). If both The base time calculated
by the interrupt pro-  match, the base timing counter 69 is initialized and
cessing shown in Fig. 11 is also utilized for the  the base time is
calculated (in steps S16 and S17). succeeding interrupt processing shown in
Fig. 12.  Further, the obtained base time is written into the Therefore, a
buffer as shown in Fig. 7 is required   30  base time buffer 129 and the
write-in address for temporarily storing the calculated base time.  pointer
119 is updated (in step S18), ending the The detailed configuration of this
base time buffer  interrupt processing. 129 is shown in Fig. 10.
If both do not match in step S14, nothing is The base time calculating
processing will first  executed, ending the processing. be described
hereinbelow with reference to Fig. 8   35  If the value of the position
pulse counter 61 and the flowchart shown in Fig. 11.                matches
the printing end position in step S12, In response to the position pulse,
first the sec-  since this indicates that the printing ends, the print-
tion time is calculated; the current time register 49  ing flat is reset
off (corresponding to the reset is updated; and the position pulse counter
61 is   status of the flip-flop 65) (in step S19), ending the updated (in
steps S1, S2, and S3). Thereafter, a   40  interrupt processing. printing
flag indicative of whether the printing is    The printing time calculating
processing will be being executed or not (corresponding to the status
described hereinbelow with reference to Figs. 12 of the flip-flop 65) is
checked (in step S4).      and 9. If the printing flag is off
(corresponding to the  When the printing timing signal is generated, reset
status of the flip-flop 65), the printing is not  45  first the first dot
flag (the status of the flip-flop 125) being executed. In this case, the
count value of the  is checked (in step S20). If the first flag is set on
position pulse counter 61 is compared with the     (the set status of the
flip-flop 125), this indicates printing start position (in step S5). If
both do not  that the first dot has been just printed. In this case, match,
since this indicates that the head does not  the printing number counter
133 is initialized; and yet reach the virtual printing start position,
nothing   50  the first dot flag is set off (the flip-flop 125 is reset) is
executed at this moment, ending the interrupt     (in steps S19 and S20).
Subsequently, the be- processing. If both match, since this indicates that
tween-dot time is calculated on the basis of the the head just reaches the
virtual printing start posi-  section time; the succeeding printing time is
cal- tion, the printing flag is set on (corresponding to  culated by adding
this between-dot time to the the set status of the flip-flop 65); a
write-in address   55  printing time within the temporary storage unit 97
pointer 141 and a read-out address pointer 145 of  (in this case, the first
base time); and the cal- the base time buffer 129 are initialized; the base
culated printing time is stored in the temporary timing counter 71 is
initialized; and the base time is  storage unit 97 (in steps S23 and S24).
Thereafter, 8    15                EP 0 491 957 B1
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when the printing time stored in the temporary     tion A from the
free-running timer 14 with the storage unit 97 matches the time count
value, the  estimated time C at which the head reaches the printing timing
signal is outputted.               respective printing positions
(transmitted from the If the first dot flag is reset off in the above step
other section (not shown) within the CPU through S20 (the reset status of
the flip-flop 125), after the   5   the internal bus 200). When both match,
the first count value of the printing number counter 133 has  compare
register 109 outputs the printing timing been updated, the count value is
compared with     signal. The second compare register is used as the the
base timing period (in steps S25 and S26). If  comparator 115 shown in Fig.
5, which compares both do not match, aforementioned processing of    the
time information A from the free-running timer steps S23 and S24 is
executed.                 10  113 with an addition value D of the estimated
If both match in step S26, this indicates that  arrival time C given from
the other section of the the succeeding dot is the first dot within the
base  CPU and the conduction time width, and outputs timing period. In this
case, the printing number   the printing end signal indicative of the
conduction counter is first initialized (in step S27), and then a  end
time. The printing timing signal from the first read signal RD is
transmitted to the base time   15  compare register 109 sets the flip-flop
111, and the buffer 129 to load the base time. Further, the read-  printing
end signal from the second compare regis- out address pointer 145 within
the base time buffer  ter 115 resets the flip-flop 111. The flip-flop 111
129 is updated (in step S28) and the loaded base   outputs the conduction
signal from when set to time is set to the temporary storage unit 97 (in
step  when reset. S29). Subsequently, when the base time within the   20
By utilizing the hardware elements of the CPU temporary storage unit 97
matches the time count   as described above, it is possible to reduce the
value, the printing timing signal is outputted.    processing amount
depending upon the software In the present embodiment, it is preferable to
and therefore improve the processing speed. use an NEC-made [err] 78322 as
the CPU for the           It is not to be understood that the present
computer. This is because this CPU is provided   25  invention is limited
to only the above-mentioned with hardware suitable for time calculation
process-  embodiments, and therefore the present invention ing and the
therefore the processing speed is high.  can be modified into various
modifications without In more detail, the above-mentioned [err] 78322 is
departing from the scope of the invention as de- provided with a 16-bit
free-running timer always   fined in the appended claims. operating in
response to a clock signal; several 16-  30 bit capture registers for
latching the output signal  Claims of this free-running timer in
synchronism with an external capture command signal; several 16-bit    1. A
printing control system for deciding printing compare registers for
comparing the output signal     timings at printing positions when a
carriage of the free-running timer with any given values   35   (7) is
travelling in accordance with a desig- generated within the CPU; and
several flip-flops set   nated printing density, which comprises: or reset
in response to the output signals of these    timer means (14) for
generating time informa- compare registers, as hardware.
tion indicative of current time; Fig. 13 shows an example of utilization
mode       position detecting means for generating posi- of the hardware
elements when the [err] 78322 is  40    tion pulses having a constant
number of pulses adopted for the above-mentioned embodiment             per
unit travel distance when the carriage (7) is In Fig. 13, the free-running
timer is used as the  travelling; time counter 14 shown in Fig. 7 and the
counter        speed information forming means for forming 113 shown in
Fig. 5, which outputs the current time    speed information related to the
latest travel information A in response to the reference clock   45  speed
of the carriage (7), said speed informa- CLK. The capture register is used
as the current      tion forming means receiving time information time
register 49 shown in Fig. 8, which receives the   from said timer means
whenever each position position pulse as a capture command signal CP
pulse is generated, and forming the speed and latches the current time
information A from the    information on the basis of the received time
free-running timer 14 in synchronism with this com-   50  information; mand
signal CP. The time information B latched by      means (15) for choosing a
common multiple of the capture register 49 when the position pulse is     a
preselected printing density and the number generated is transmitted to
another section (not       of position pulses generated per unit length
shown) of the CPU operated in accordance with         travel distance and
setting a distance unit den- software, through a CPU internal bus 200, so
as to  55  sity equal to said multiple wherein said dis- be used to
calculate the base time. The first com-     tance unit density represents
the number of pare register is used as the comparator 109 shown
distance units per unit length and wherein a in Fig. 9, which compares the
current time informa-    distance unit is calculated from said distance 9
15                EP 0 491 957 B1                    16 



when the printing time stored in the temporary    tion A from the
free-running timer 14 with the storage unit 97 matches the time count
value, the  estimated time C at which the head reaches the printing timing
signal is outputted.              respective printing positions
(transmitted from the If the first dot flag is reset off in the above step
other section (not shown) within the CPU through S20 (the reset status of
the flip-flop 125), after the   5   the internal bus 200). When both match,
the first count value of the printing number counter 133 has  compare
register 109 outputs the printing timing been updated, the count value is
compared with    signal. The second compare register is used as the the
base timing period (in steps S25 and S26). If  comparator 115 shown in Fig.
5, which compares both do not match, afore-mentioned processing of  the
time information A from the free-running timer steps S23 and S24 is
executed.                10  113 with an addition value D of the estimated
If both match in step S26, this indicates that  arrival time C given from
the other section of the the succeeding dot is the first dot within the
base  CPU and the conduction time width, and outputs timing period. In this
case, the printing number  the printing end signal indicative of the
conduction counter is first initialized (in step S27), and then a  end
time. The printing timing signal from the first read signal RD is
transmitted to the base time   15  compare register 109 sets the flip-flop
111, and the buffer 129 to load the base time. Further, the read-  printing
end signal from the second compare regis- out address pointer 145 within
the base time buffer  ter 115 resets the flip-flop 111. The flip-flop 111
129 is updated (in step S28) and the loaded base  outputs the conduction
signal from when set to time is set to the temporary storage unit 97 (in
step  when reset. S29). Subsequently, when the base time within the   20
By utilizing the hardware elements of the CPU temporary storage unit 97
matches the time count  as described above, it is possible to reduce the
value, the printing timing signal is outputted.   processing amount
depending upon the software In the present embodiment, it is preferable to
and therefore improve the processing speed. use an NEC-made [err] 78322 as
the CPU for the        It is not to be understood that the present
computer. This is because this CPU is provided   25  invention is limited
to only the above-mentioned with hardware suitable for time calculation
process-  embodiments, and therefore the present invention ing and the
therefore the processing speed is high.   can be modified into various
modifications without In more detail, the above-mentioned [err] 78322 is
departing from the scope of the invention as de- provided with a 16-bit
free-running timer always  fined in the appended claims. operating in
response to a clock signal; several 16-  30 bit capture registers for
latching the output signal  Claims of this free-running timer in
synchronism with an external capture command signal; several 16-bit   1. A
printing control system for deciding printing compare registers for
comparing the output signal    timings at printing positions when a
carriage of the free-running timer with any given values  35  (7) is
travelling in accordance with a desig- generated within the CPU; and
several flip-flops set  nated printing density, which comprises: or reset
in response to the output signals of these   timer means (14) for
generating time informa- compare registers, as hardware.
tion indicative of current time; Fig. 13 shows an example of utilization
mode      position detecting means for generating posi- of the hardware
elements when the [err] 78322 is  40   tion pulses having a constant number
of pulses adopted for the above-mentioned embodiment.           per unit
travel distance when the carriage (7) is In Fig. 13, the free-running timer
is used as the  travelling; time counter 14 shown in Fig. 7 and the counter
speed information forming means for forming 113 shown in Fig. 5, which
outputs the current time   speed information related to the latest travel
information A in response to the reference clock   45  speed of the
carriage (7), said speed informa- CLK. The capture register is used as the
current     tion forming means receiving time information time register 49
shown in Fig. 8, which receives the  from said timer means whenever each
position position pulse as a capture command signal CP         pulse is
generated, and forming the speed and latches the current time information A
from the   information on the basis of the received time free-running timer
14 in synchronism with this com-   so  information; mand signal CP. The
time information B latched by     means (15) for choosing a common multiple
of the capture register 49 when the position pulse is    a preselected
printing density and the number generated is transmitted to another section
(not      of position pulses generated per unit length shown) of the CPU
operated in accordance with        travel distance and setting a distance
unit den- software, through a CPU internal bus 200, so as to  55  sity
equal to said multiple wherein said dis- be used to calculate the base
time. The first com-   tance unit density represents the number of pare
register is used as the comparator 109 shown     distance units per unit
length and wherein a in Fig. 9, which compares the current time informa-
distance unit is calculated from said distance 9    17                EP 0
491 957 B1                    18 



unit density;                                      tiple of an interval of
the printing positions and time estimating means (17, 21; 123, 127) for
an interval of the position pulse generation estimating the time at which
the carriage (7)      positions, for calculating the distance between
arrives at each printing position on the basis of  the selected position
pulse and the first print- said speed information, said time estimating   5
ing position as an offset position, for calculat- means calculating a
difference in distance be-     ing the required travel time of the offset
on the tween a selected position pulse and the print-     basis of the
latest speed information formed by ing position based on the printing
density and     said speed information forming means when- the number of
position pulses generated per        ever the selected position pulse is
generated, unit travel distance, and estimating the time at  10  and for
calculating the base time as an addi- which the carriage (7) reaches the
printing        tion of the required travel time of the offset and position
on the basis of the calculated distance   the time at which the selected
position pulse is difference and said speed information, said
received; and time estimating means expressing the distance      printing
time calculating means (95) for obtain- difference in distance units,
obtains a required   15  ing the required travel time of the interval at
travel time of the distance unit on the basis of   the printing position of
the basis of the latest the speed information; calculates a required
speed information formed by said speed in- travel time of the distance
difference on the      formation forming means, whenever the current basis
of the obtained required travel time of      time matches the estimated
arrival time of the distance unit and the number of the dis-  20   each
printing position within the distance sec- tance units; and estimates the
time at which       tion, and for adding the required travel time to the
carriage reaches each printing position, as    the estimated arrival time
to each printing posi- an addition of the required travel time of the
tion; and wherein: distance difference and the time information       said
printing timing deciding means (23, 25, from said time means at which the
specific  25     29) uses, as the estimated arrival time, the position
pulses are generated; and                 base time at the first printing
position within printing timing deciding means (23, 25, 29) for    each
distance section, and the value added by deciding each printing timing at
the time when     said printing time calculating means at the the current
time of said timer means matches       second and after printing positions.
the estimated time.                        so 5. The printing control
system of any of claims 1 2. The printing control system of claim 1,
wherein     to 4, wherein the system comprises a pro- said means (15) for
deciding a distance unit       grammed computer for realizing said timer
decides a common multiple of a previously          means, said speed
information forming means, determined bi-directional precision, the
printing   35  said time estimating means (17, 21), and said density and
the number of position pulses gen-     printing timing deciding means (23,
25, 29), erated per unit length, as the density of the      and a CPU
included in the computer com- distance unit.
prises as hardware: a free-running timer (113) for generating the 3. The
printing control system of claim 2, wherein  40  time information in
reponse to an external said time estimating means (17, 21) utilizes a
clock signal; previously determined bidirectional printing       a capture
register (49) for latching the time correction value as the number of the
distance     information generated by said free-running tim- units, and
uses the difference in distance be-     er whenever the position pulse is
generated; tween the position at which the printing posi-  45  a first
compare register (109) for comparing tion is offset frontward by the
bi-directional     the estimated arrival time with the time in- printing
correction value and the position at      formation generated by said
free-running timer which the specific position pulse is generated,
(113); as the distance difference.                        a second compare
register (115) for comparing 50      an addition of the estimated arrival
time and a 4. The printing control system of one of claims 1
predetermined conduction time with the time to 3, wherein said time
estimating means (17,      information generated by said free-running tim-
21) comprises:                                     er (113); and base time
calculating means (51) for selecting     a flip-flop (111) changed to a set
status in the position pulse generated prior to the first  55  response to
a match signal form said first printing position within the distance
section, as  compare register (109) and to a reset status in the selected
position pulse, for each distance     response to a match signal form said
second section determined as the least common mul-        compare register,
said flip-flop (111) generat- 10    19                EP 0 491 957 B1
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ing a printing head driving signal when kept       von Zeitinformationen,
welche eine momentane set.
Zeit angibt, einer Positionserfassungsvorrichtung zum Er- 6. A printing
control method for deciding printing     zeugen von Positionsimpulsen,
welche eine timings at printing positions when a carriage is   5  konstante
Anzahl von Impulsen pro Einheits- travelling in accordance with a
designated         wegstrecke umfassen, wenn sich der Schlitten printing
density, which comprises the steps of:    (7) bewegt, generating time
information indicative of cur-     einer
Geschwindigkeltsinformations-Erzeu- rent time;
gungsvorrichtung  zum  Erzeugen  von  Ge- generating position pulses at a
constant (den-  10  schwindigkeitsinformation, welche sich auf die sity)
number of pulses per unit travel distance    letzte Fahrgeschwindigkeit des
Schlittens (7) when the carriage (7) is travelling;               bezieht,
wobei die Geschwindigkeitsinforma- forming speed information related to the
latest    tions-Erzeugungsvorrichtung   Zeitinformation travel speed of the
carriage (7), receiving time   von der Zeitgebervorrichtung jedesmal dann
information whenever each position pulse is  15    empflngt, wenn ein
Positionsimpuls erzeugt generated, and forming the speed information
wird, und die Geschwindigkeitsinformation auf on the basis of the received
time information;     der Basis der empfangenen Zeitinformation er-
choosing a common multiple of a preselected        zeugt, printing density
and the number of position        einer Vorrichtung (15) zum Auswahlen
eines pulse generation density and setting the dis-  20  gemeinsamen
Vielfachen einer vorgewAhIten tance unit density equal to said multiple,
Druckdichte und der Anzahl von Positionsim- wherein said distance unit
density represents      pulsen, welche pro Einheitslange der Weg- the
number of distance units per unit length       strecke erzeugt werden, und
zum  Einstellen and calculating said distance unit from said       einer
Entfemungseinheitsdichte  auf dieses distance unit density;
25      Vielfache, wobei die Entfernungseinheitsdichte estimating the time
at which the carriage (7)      der Anzahl von Enffemungseinheiten pro Ein-
arrives at each printing position on the basis of  heitslange entspricht,
und wobel eine Entfer- the speed information, calculating a difference
nungseinheit aus der Enffemungseinheitsdichte in distance between the
selected position          berechnet wird, pulse and the printing position
on the basis of  30  einer Zeitabschdtzvorrichtung (17, 21; 123, the
printing density and the number of position    127) zum SchAtzen der Zeit,
zu der der Schlit- pulses generated per unit travel distance, and     ten
(7) bei jeder Druckposition ankommt, auf estimating the time at which the
carriage          der Basis der Geschwindigkeitsinformation, reaches the
printing position on the basis of      wobei die Zeitabschdtzvorrichtung
eine Entfer- the calculated distance difference and the   35
nungsdifferenz zwischen einem ausgew~hIten speed information, utilizing a
number of dis-      Positionsimpuls und der Druckposition basie- tance
units to express the distance difference,    rend auf der Druckdichte und
der Anzahl der obtaining a required travel time of the distance   pro
Einheitswegstrecke erzeugten Positionsim- ',no   unit on the basis of the
speed information;        pulse berechnet und auf der Basis der berech-
calculating a required travel time of the dis-  40  neten
Entfernungsdifferenz und der Geschwin- tance difference on the basis of the
obtained      digkeitsinformation die Zeit schatzt, zu der der required
travel time of the distance unit and      Schlitten (7) die Druckposition
erreicht, wobei the number of the distance units; and              die
Zeitabschgtzvorrichtung die Entfernungsdif- estimating the time at which
the carriage          ferenz in Entfemungseinheiten ausdrickt, eine reaches
each printing position, as an addition   45  erforderliche Fahrzeit far die
Entfemungsein- of the required travel time of the distance        heit auf
der Basis der Geschwindigkeitsinfor- difference and the time information at
which       mation erhalt, eine erforderliche Fahrzeit fUr the specific
position pulses are generated; and    die Entfemungsdifferenz auf der Basis
der er- deciding each printing timing at the time when     haltenen
erforderlichen Fahrzeit fOr die Entfer- the current time matches the
estimated time.    50  nungseinheit und der Anzahl der Entfernungs-
einheiten berechnet und die Zeit, PatentansprUche
zu der der Schlitten jede Druckposition er- reicht, als eine Summe der
erforderlichen 1. Drucksteuersystem   zur  Bestimmung  von
Fahrzeit far die Entfernungsdifferenz und der Druckzeitpunkten bei
Druckpositionen, wenn  5s     Zeitinformation von der Zeitgebervorrichtung,
ein Schlitten (7) sich nach MaBgabe einer be-      zu der die speziellen
Positionsimpulse erzeugt stimmten Druckdichte bewegt, mit
werden, berechnet, und einer Zeitgebervorrichtung (14) zum Erzeugen
einer Druckzeitpunkt-Bestimmungsvorrichtung 11    21                 EP 0
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* C   L   M   S * (23, 25, 29) zum Bestimmen jedes Druckzeit-        zum
Addieren der erforderlichen Fahrzeit zu punktes zu der Zeit, wenn die
momentane Zeit       der geschatzten Ankunftszeit bei jeder Druck- der
Zeitgebervorrichtung mit der geschatzten       position, und bei dem, Zeit
Obereinstimmt.                                die
Druckzeitpunkt-Bestimmungsvorrichtung 6       (23, 25, 29) die Grundzeit
bei der ersten -i 2. Drucksteuersystem nach Anspruch 1, bei dem
Druckposition  innerhalb  jedes Streckenab- die Vorrichtung (15) zum
Bestimmen einer Ent-      schnittes und den von der Druckzeit-Rechen-
fernungseinheit ein gemeinsames Vielfaches         vorrichtung bei der
zweiten und nachfolgenden einer zuvor ermittelten bidirektionalen Genauig-
Druckpositionen addierten Wert als die ge- keit, der Druckdichte und der
Anzahl der pro  10   schltzte Ankunftszeit verwendet. Einheitslange
erzeugten Positionsimpulse als die Dichte der Entfemungseinheit bestimmt.
5. Drucksteuersystem nach einem der Ansprfche 1 bis 4, bei dem das System
einen program- &  Drucksteuersystem nach Anspruch 2, bei dem
mierten Computer zum Realisieren der Zeitge- die Zeitabschatzvorrichtung
(17, 21) einejn zu-  t5  bervorrichtung, der Geschwindigkeitsinforma- vor
ermittelten bidirektionalen Druckkorrektur-    tion-Erzeugungsvorrichtung,
der Zeitabsch~tz- wert als die Anzahl der Entfemungseinheiten
vorrichtung (17, 21) und der Druckzeit-Bestim- verwendet und die Differenz
der Entfemung          mungsvorrichtung (23, 25, 29) verwendet, und
zwischen der Position, bei welcher die Druck-      bei dem eine in dem
Computer vorgesehene position um den bidirektionalen Druckkorrektur-  2o
CPU folgende Hardwarekomponenten aufweist: wert nach vorne versetzt ist,
und der Position,    einen selbsterregten Zeitgeber (113) zum Er- bei
welcher der spezielle Positionsimpuls er-      zeugen der Zeitinformation
abhAngig von ei- zeugt wird, als die Entfernungsdifferenz ver-      nem
extemen Taktsignal, ein Speicherregister wendet.
(49) zum Speichern der von dem selbsterreg- 25      ten Zeitgeber erzeugten
Zeitinformation immer 4. Drucksteuersystem nach einem der AnsprOche
dann, wenn der Positionsimpuls erzeugt wird, 1 bis 3, bei dem die
ZeitabschAtzvorrichtung       ein erstes Verglelchsregister (109) zum Ver-
(17, 21) folgende Merkmale aufweist:               gleichen der geschatzten
Ankunftszeit mit der eine Grundzeit-Rechenvorrichtung (51) zum          von
dem  selbsterregten Zeitgeber (113) er- AuswahIen des vor der ersten
Druckposition   30    zeugten Zeitinformation, innerhalb eines
Streckenabschnittes erzeugten      ein zweites Vergleichsregister (115) zum
Ver- Positionsimpulses, fUr jeden Streckenabschnitt,    gleichen einer
Summe der geschatzten An- als den ausgewAhIten Positionsimpuls, weicher
kunftszeit und einer vorgegebenen Leitungszeit als das kleinste gemeinsame
Vielfache eines        mit der von dem  selbsterregten Zeitgeber Intervalls
der Druckpositionen und eines Inter-  35  (113) erzeugten Zeitinformation,
und valls der Positonsimpuls-Erzeugungsposifto-        ein Flip-Flop (111),
welches abhangig von ei- nen bestimmt wird, zum Berechnen der Entfer-
nem Obereinstimmungssignal von dem ersten nung zwischen dem ausgewihiten
Positionsim-        Vergleichsregister (109) in einen gesetzten Zu- puls
und der ersten Druckposition als eine         stand Ubergeht und abhangig
von einem Ober- Offset-Position, zum Berechnen der erforderli-  40
einstimmungssignal von dem  zweiten Ver- chen Fahrzeit ftr den Offset auf
der Basis der     gleichsregister in einen zurOckgesetzten Zu- Ietzten
Geschwindigkeitsinformation, welche       stand Obergeht, wobei das
Flip-Flop (111) ein von der Geschwindigkeitsinformations-Erzeu-
Signal zum  Ansteuern des Druckkopfes er- gungsvorrichtung immer dann
erzeugt wird,          zeugt, wenn es gesetzt ist. wenn der ausgewihite
Positionsimpuls erzeugt  45 wird, und zum Berechnen der Grundzeit als
6. Drucksteuerverfahren  zum  Bestimmen  der eine Summe der erforderlichen
Fahrzeit far         Druckzeitpunkte bei Druckpositionen, wenn den Offset
und der Zeit, zu der der ausgewahl-     sich ein Schlitten nach Ma~gabe
einer vorge- te Positionsimpuls empfangen wird, und             gebenen
Druckdichte bewegt, mit den folgen- eine Druckzeit-Rechenvorrichtung (95)
zum Er-  50  den Verfahrensschritten: halten der erforderlichen Fahrzeit
fOr das Inter-  Erzeugen von Zeitinformation, welche eine mo- vall bei der
Druckposition auf der Basis der       mentane Zeit angibt, letzten
Geschwindigkeitsinformation, welche       Erzeugen von Positionsimpulsen
mit einer kon- von  der Geschwindigkeitsinformation-Erzeu-        stanten
(Dichte-) Anzahl der Impulse pro Ein- gungsvorrichtung immer dann erzeugt
wird,  a5      heitswegstrecke, wenn sich der Schlitten (7) wenn die
momentane Zeit mit der geschAtzten        bewegt, Ankunftszeit bei jeder
Druckposition innerhalb     Bilden von Geschwindigkeitsinformation, wel-
des Streckenabschnitts Ubereinstimmt, und          che sich auf die Ietzte
Fahrgeschwindigkeit 12    
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1||| ||| 11 || ||| !  *    L   M   S* des Schlittens (7) bezieht, Empfangen
von         riot (7) se ddplace; Zeitinformationen jedesmal dann, wenn sin
Po-        un moyen de formation d'information de sitionsimpuls erzeugt
wird, und Bilden der Ge-    vitesse servant a former une information de
schwindigkeitsinformation auf der Basis der       vitesse 1ide & la
dernibre vitesse de d6place- empfangenen Zeitinformation,              5
ment du chariot (7), ledit moyen de formation Auswahlen eines gemeinsamen
Vielfachen ei-        d'information de vitesse recovant une informa- ner
vorgewAhlten Druckdichte und der Anzahl      tion temporelle de la part
dudit moyen du type der Positionsimpulserzougungsdichte und Ein-
horloge a chaque fois qu'une impulsion de stellen der
Enffernungseinheitsdichte auf die-    position est produite, et formant
l'information ses Vielfache, wobel die Entfemungseinheits-  10  de vitesse
sur la base de l'information tempo- dichte der Anzahl von
Entfemungseinheiten         relle reoue; pro Einheitslange entspricht, und
Berechnen          un moyen (15) permettant de choisir un der
Enffemungseinheit aus der Entfemungsein-      multiple commun d'une densit4
d'impression heitsdichte,
pres6lecfionnde et du nombre d'impulsions de Abschatzen der Zeit, zu der
der Schlitten (7)  16  position produites par unit6 de longueur de be!
jeder Druckposition ankommt, auf der Ba-      distance de d6placement et de
fixer une densi- sis der Geschwindigkeitsinformation, Berech-     tW
d'unites de distance qui est 6gale audit nen einer Differenz der Entfemung
zwischen        multiple, oO ladite densite d'unit6s de distance dem
ausgewahiten Positionsimpuls und der         repr6sento le nombre d'unit6s
de distance par Druckposition auf der Grundlage der Druck-  20    unit6 de
longueur, et oO une unit6 de distance dichte und der Anzahl der pro
Einheitsweg-        est calculee A partir de ladite densit6 d'unit~s
strecke erzeugten Positionsimpulse und Ab-        de distance; schatzen der
Zeit, zu der der Schlitten die          un moyen d'estimation de temps (17,
21; Druckposition erreicht, auf der Grundlage der     123, 127) servant a
estimer l'instant oO le berechneton Entfemungsdifferenz und der Ge-  2s
chariot (7) arrive en chaque position d'impres- schwindigkeitsinformation
unter Verwendung       sion sur la base de ladito information de vites-
einer Anzahl von Enffemungseinheiten, um die      so, ledit moyen
d'estimation de temps cal- Entfemungsdifferenz auszudrUcken,
culant la difference de distance entre une im- Erhalten einer
erforderlichen Fahrzeit flr die    pulsion de position sdlectionnde et la
position Entfernungseinheit auf der Grundlage der Ge-  30  d'impression
fournie sur la base de la densit6 schwindigkeitsinformation, Berechnen
einer er-    d'impression et du nombre d'impulsions de forderlichen
Fahrzeit fOr die Enffemungsdiffe-    position produites par unit6 de
distance de renz auf der Grundlage der erhaltenen erfor-      d6placement,
et estimant I'instant oO le chariot derlichen Fahrzeit fUr die
Entfernungseinheit     (7) atteint la position d'impression sur la base und
der Anzahl der Enffemungseinheiten, und    35  de la difference de distance
calcul6e et de Abschatzen der Zeit, zu der der Schlitten jede    laditb
information de vitosse, ledit moyen d'es- Druckposition erreicht, als eine
Summe der        timation de temps exprimant la diff6rence de
erforderlichen Fahrzeit fOr die Entfemungsdiffe-  distance en unites de
distance, obtenant un renz und der Zeitinformation, bei der die jewei-
temps de parcours voulu de l'unite de distance ligen Druckimpulse erzeugt
werden, und Be-  40    sur la base de l'information de vitesse, cal-
stimmen jedes Druckzeitpunktes zu der Zeit,       culant un temps de
parcours voulu de la diffe- zu der die momentane Zeit mit der geschatz-
rence de distance sur la base du temps de ten Zeit Obereinstimmt.
parcours voulu obtenu pour l'unitN de distance et du nombre des unites de
distance, et esti- Revendicatlons                               45
mant l'instant oD le chariot atteint chaque posi- tion d'impression, sous
Ia forme d'une addition 1. Systeme de commande d'impression permet-
du temps de parcours voulu de la difference tant de determiner des instants
d'impression      de distance et de l'information tbmporelle ve- en des
positions d'impression lorsqu'un chariot   nant dudit moyen du type horloge
pour laquel- (7) s deplace en fonction d'une densit6 d'im-  6o  le les
impulsions de position specifiques sont pression sp~cifi~e, qui comprend:
produitbs ; et un moyen du type horloge (14) servant a           un moyen
(23, 25, 29) de d6termination produire une information temporelle
indicative    des instants d'impression, qui determine cha- du temps
courant;                                 quo instant d'impression au moment
oO le un moyen de detection de position servant  65  temps courant dudit
moyen du type horloge A produire des impulsions de position posse-
concorde avec le temps estim6. dant un nombre constant d'impulsions par
uni- tM de distance de ddplacement lorsque le cha- 13   
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111 III  11111 * C   L M S 2. Systame de commando d'impression selon la
d'impression; revendication 1, oO ledit moyen (15) servant a         et oO
ledit moyen (23, 25, 29) de ditormi- determiner une unit6 de distance
d~termine un      nation des instants d'impression utiliso comme multiple
commun d'une precision bidirection-       temps d'arrivee estimd, le temps
de base as- nelle anterieurement ddtorminde, de la donsit6   5  socie a la
premibre position d'impression corn- d'impression et du nombre d'impulsions
de          prise a l'int6rieur de chaque section de distan- position
produibts par unite de longueur, au       ce, ot la valour ajout~o par
ledit moyen de titre de la densit6 des unitds de distance.        calcul de
temps d'impression pour la deuxie- me position d'impression et les
positions d'im- 3  Systeme de commando d'impression selon la  1O
pression venant ensuite. revendication 2, oO ledit moyen d'estimation de
temps (17, 21) utilise une valeur de correc-  6. Systbme de commando
d'impression selon tion d'impression bidirectionnelle antdrieure-     I'une
quelconque des revendications 1 A 4, oO ment ddterminde comme nombre des
unites            le systbme comprend un ordinateur program- de distance,
et utilise comme difference de   15   md permettant de r~aliser ledit moyen
du type distance la difference de distance entre la po-    horloge, ledit
moyen de formation d'informa- sition oO la position d'impression est
ddcal6o     tion de vitesse, ledit moyen d'estimation de vers l'avant de la
valeur de correction d'im-      temps (17, 21), et ledit moyen (23, 25, 29)
de pression bidirectionnelle et la position oO l'im-  d6termination des
instants d'impression, et une pulsion de position sp~cifique est produite.
20   unite centrale de traitement, ou CPU, apparte- nant a l'ordinateur, et
comprend comme 6qui- 4. Systeme de commande d'impression selon
pements materiels: I'une quelconque des revendications 1 A 3, oO
une horloge non pilotdo (133) servant A ledit moyen d'estimation de temps
(17,21)          produire l'information temporelle en rdponse a comprend:
25      un signal d'horloge externe; un moyen (51) de calcul de temps de
un registre de capture (49) servant a ver- base, servant a sdlectionner
l'impulsion de po-    rouiller l'information temporelle produite par la-
sition produite avant la premibre position d'im-   dite horloge non piloteo
a chaque fois quo pression a l'interieur de la section de distance,
I'impulsion de position est produite; comme impulsion de position
s6lectionnee,  30          un premier registre de comparaison (109) pour
chaque section de distance determinee         servant a comparer le temps
d'arrivee estimd comme etant le multiple commun le plus petit       avec
l'information temporelle produite par ladi- d'un intervalle des positions
d'impression et      to horloge non pilot6e (113); d'un intervalle  des
positions de production           un deuxibme registre de comparaison
d'impulsions de position, a calculer la distance   35  (115) servant a
comparer I'addition du temps entre l'impulsion de position selectionnee et
la   d'arrivee estime et d'un temps de conduite premibre position
d'impression au titre d'une      preddtermin6 avec  l'information
temporelle position de ddcalage, a calculer le temps de       produite par
ladite horloge non pilotdo (113): ~,    parcours voulu du ddcalage sur la
base de la        et demibre information de vitesse formme par le-  40
une bascule (111) passant dans un 6tat dit moyen de formation d'information
de vites-     positionne sous commande d'un signal d'appa- se a chaque fois
que l'impulsion de position       riement venant dudit premier registre de
com- s~lectionn6e est produibt, et a calculer le        paraison (109) et
dans un dtat repositionn6 temps de base sous la forme d'une addition du
sous commande d'un signal d'appariement ve- temps de parcours voulu du
d6calage et de   45     nant dudit deuxieme registre de comparaison,
I'instant oO l'impulsion de position selectionn6e  ladite bascule (111)
produisant un signal d'acti- est regue ; et
vation de tote d'impression lorsqu'elle est un moyen (95) de calcul de
temps d'im-          maintenue positionnee. pression, servant a obtenir le
temps de par- cours voulu de I'intervalle a la position dOim-   50  6.
Proc~dd de commande d'impression permet- pression sur la base de la
dernibre information    tant de determiner des instants d'impression de
vitesse form~e par ledit moyen de forma-        on des positions
d'impression lorsqu'un chariot tion d'information de vitesse, A chaque fois
se deplace en fonction d'une densite d'impres- quo le temps courant
concorde avec le temps        sion sp6cifi6e, qui comprend les operations
d'arrivde estime de chaque position d'impres-  56  suivantes: sion a
l'int6rieur de la section de distance, et       produire une information
temporelle indica- servant A ajouter le temps de parcours voulu       tive
du temps courant; au temps d'arrivde estimd A chaque position
produire des impulsions de position a rai- 14  
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constant d'impulsions par unit6 de distance de d~placement (densite)
lorsque le chariot (7) s0 deplace; former une information de vitesse en
Ilai- son avec la demibre vitesse de ddplacement   5 du chariot (7),
recovoir une information tempo- relle I chaque fois qu'une impulsion de
posi- tion est produite, et former Ilinformation de vitesse sur la base de
I'information temporelle rogue;                                     10
choisir un multiple commun d'une densit6 d'impression prds~lectionn~o et du
nombre de la densite de production d'impulsions de posi- tion, fixer la
densitd d'unit6s de distance & une valeur 6gale audit multiple, oO ladite
donsitd  is d'unitds de distance represente le nombre d'unitds de distance
par unit4 de longueur, et calculer ladito unit4 de distance & partir de
ladite densit6 d'unites de distance; estimer l'instant oO le chariot (7)
arrive on   20 chaque position d'impression sur la base de I'information de
vitesse, calculer la diff6rence de distance entre I'impulsion de position
s~lec- tionnde et la position d'impression sur la base de la densit6
d'impression et du nombre d'irm-   28 pulsions de position produites par
unit4 de distance de d~placement, estimer I'instant oC le chariot attoint
la position d'impression sur la base de la diffdrence de distance calculde
et de l'information de vitesse, utiliser un nombre  3o d'unit~s de distance
pour exprimer la diff~ren- co de distance, obtonir un temps de parcours
voulu de I'unite de distance sur la base de I'information de vitesseo;
calculer un temps de parcours voulu de la diffirence de distance sur   35
la base du temps de parcours voulu obtenu de I'unitd de distance et du
nombre des unitts de distance ; estimer I'instant ot le chariot atteint
chaque position d'impression, sous la forme d'une addition du temps de
parcours voulu de  4o la difftrence de distance et de I'information
temporelle pour laquelle les impulsions de po- sition spdcifiques sont
produites; et determi- ner chaque instant d'impression & I'instant oO le
temps courant concorde avec le temps esti-  45 m6. 50 55 15    


