
CARRIAGE MOTOR CONTROLLER FOR PRINTER BACKGROUND OF THE INVENTION The
invention relates to carriage motor control for printers. More
particularly, it is directed to a controller which appropriately determines
a deceleration start position of the carriage motor in accordance with
char- acteristics of the carriage motor so that the carriage stops at a
predetermined position. Many printers are designed to print during
accelera- tion and deceleration of the carriage motor to improve their
throughput. To eliminate wasteful travel of the 



carriage, as well as to improve throughput and down- size the printer, it
is necessary to accurately measure acceleration and deceleration distances
of the carriage. Particularly, the distance required for deceleration is an
important factor in determining the minimum distance that is necessary and
sufficient for the carriage to travel after the carriage has started
decelerating at an optimal position. A step motor or a dc motor is usually
used as the carriage motor. The deceleration distance is constant for the
step motor, whereas it varies for the dc motor since dc motor
characteristics change due to changes in 



temperature and load. Therefore, printers using a dc motor as a carriage
motor start decelerating the car- riage motor at a safe position that is
sufficiently close to the print end position, taking into account such
deceler- ation distance variations. In other words, the decelera- tion
start position is determined on the basis of a suffi- ciently short
distance that has been determined as a deceleration distance in advance.
However, the conventional method of determining the deceleration start
position is not satisfactory from the viewpoint of throughput improvement
and down- sizing. The reason is that if the motor winding resistance 



is increased due to an increase in motor temperature, the current flowing
into the motor decreases, which then reduces the braking torque. This makes
the actual decel- eration distance longer than the estimated deceleration
distance, thus causing the carriage to travel a longer distance upon
completion of printing. Similar problems that are attributable to motor
char- acteristic variations will be addressed not only in regard to
deceleration  control but also in regard to various other aspect of
carriage motor control.   



-2- SUMMARY OF THE INVENTION Therefore, a general object of the invention
is to allow carriage motor characteristic variations to be considered in
controlling the carriage motor by periodi- cally detecting the carriage
motor characteristics. A specific object of the invention is to allow the
carriage motor to start decelerating at an optimal posi- tion which is
determined by periodically detecting the carriage motor decelerating
characteristics. To achieve the above object, the invention is applied 



to a carriage motor controller for a printer, which in- cludes: drive means
for driving a carriage motor to thereby cause a carriage to travel;
detecting means for detecting a position and a speed of the carriage while
the carriage is travelling; measuring means for measur- ing characteristics
of the carriage motor on the basis of the detected position and speed;
storage means for stor- ing the measured characteristics; first control
means for controlling the drive means and causing the carriage to travel to
allow the necessary measurement of the char- acteristics, the control being
performed after a power switch has been turned on, after a sheet has been
fed, or 



after a predetermined time period; and second means for controlling the
drive means upon reception of a print command on the basis of the print
command and the stored characteristics to thereby cause the carriage to
travel for printing. In such a controller, the measure- ment by the
measuring means is made not only while the carriage is travelling, but also
while the carriage is travelling for printing; and the characteristics
stored in the storage means are updated in accordance with newly measured
characteristics from time to time. As noted above, according to the
invention, the char- acteristics of the carriage motor are periodically
mea- 



sured. One of the measured characteristics is the decel- eration distance
of the carriage motor. This measure- ment is used to determine a carriage
motor deceleration start position at the time that the measurement is
taken. These measurements are taken by moving the carriage at the time when
the power switch is turned on, when a sheet is fed and when a waiting time
is longer than a predetermined time. After the motor characteristics are
measured at the above times, the characteristics are stored. The measured
motor characteristics are used for a first carriage travel control after
the printing. Addi- tionally, motor characteristic measurements are also 



made during printing, and the stored measurement data    are updated every
time a new measurement is made. As a result, the most recent data is in
storage so that car- riage travel control for printing is performed on the
basis of the most recently measured motor characteris- tics. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a block diagram showing an embodiment
of the invention; 



FIG. 2 is a flowchart showing the processing of clear- ing measurement data
according to the embodiment shown in FIG. 1; FIG. 3 is a flowchart showing
the processing of cal- culating measurement data according to the embodi-
ment shown in FIG. 1; FIG. 4 is a diagram showing a state in which the
carriage moves in the forward direction, the diagram describing the method
of calculating a deceleration distance in the processing shown in FIG. 3;
and FIG. 5 is a diagram showing a state in which the carriage moves in the
return direction, the diagram 



describing the method of calculating the deceleration distance in the
processing shown in FIG. 3. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS FIG. 1 is a block diagram showing a carriage motor controller
according to a first embodiment of the inven- tion. In FIG. 1, a carriage
motor 1 is a dc motor which is driven by a drive circuit 3. The drive
circuit 3 starts the carriage motor 1 upon receiving an ON signal from a
motor control calculating section 21 and accelerates the motor 1 to a
predetermined reference speed. The drive 



circuit 3 keeps the carriage motor 1 running at this reference speed and
stops the carriage motor 1 thereaf- ter upon receiving an OFF signal from a
comparator 11. In the course of acceleration, constant-speed running, and
deceleration, printing is effected once the carriage motor 1 has been
accelerated to a predetermined print prohibiting speed (the speed which is
lower than the above reference speed and below which printing is
prohibited) and continues until the carriage motor is subsequently
decelerated below the print prohibiting speed. An encoder 5 detects the
rotational displacement of 



the carriage motor 1 and generates a pulse signal every predetermined unit
of rotational displacement. This    - 4 - pulse signal is applied to a
position counter 7, which, in turn, generates position data indicating an
absolute posi- tion of the carriage by counting the pulse signals. The
pulse signal from the encoder 5 is applied also to a speed counter 9. The
speed counter 9 counts high-frequency clock pulses CLK in a single cycle of
the pulse signal to 



thereby generate speed data indicating the rotational speed of the carriage
motor 1. The position data generated by the position counter 7 is fed to
the comparator 11 so that the position data can be compared with data
indicating the carriage decelea- tion start position that is stored in a
position register 13 in advance. When the absolute position of the
travelling carriage has reached the deceleration start position, the
comparator 11 applies an OFF signal to the drive circuit 3, which causes
the carriage motor 1 to start decelerat- ing. The position data generated
by the position counter 7 



is further applied to a capture register 15. Upon recep- tion of a capture
signal from a comparator 17, the cap- ture register 15 reads and stores the
position data from the position counter 7. The comparator 17 for generat-
ing the capture signal compares the speed data gener- ated by the speed
counter 9 with speed data that is stored in a speed register 19 in advance,
and generates the capture signal when both data coincides. The speed
register 19 sequentially stores two kinds of speed data from a measurement
calculating section 23 as will be described later. The print prohibiting
speed data (here- inafter referred to as "print prohibiting speed data") is



stored first. If this print prohibiting speed data matches the speed data
from the speed counter 9, then data indi- cating that the speed is zero
(hereinafter referred to as "zero data") is stored. This operation is
performed to detect, during deceleration, both the timing at which the
speed has reached the print prohibiting speed and the timing at which the
carriage motor 1 has been stopped in the course of decelerating the
carriage motor 1. It is at these two points that the capture signals are
applied to the capture register 15 and that the position data of the
carriage motor 1 at the respective timings are stored in the capture
register 15. The position data 



stored in the capture register 15 are read by the mea- surement claculating
section 23. Therefore, the mea- surement calculating section 23 reads both
the carriage position data when the carriage motor 1 has been decel- erated
to the print prohibiting speed and the carriage position data when the
carriage motor 1 has been stopped (hereinafter referred to as "stop
position data").    -  5 - As described before, the motor control
calculating 



section 21 generates an ON signal for activating the carriage motor 1. This
ON signal is generated at the time when printing is begun for each line
while printing of a document is being effected. In a period in which no
printing is effected, the motor control calculating sec- tion 21 causes the
carriage to travel by generating the ON signal in particular cases in order
to measure the carriage motor characteristics (hereinafter referred to as
"measurement operation"), which will be described later. Carriage travel
for printing is referred to as "print travel" and carriage travel for
measurement operations only is referred to as "measurement travel". The
motor 



control calculating section 21 also calculates a decelera- tion start
position of the carriage motor 1 in each print travel and each measurement
travel. The calculated deceleration start position data are stored in the
position register 13 during the carriage travel and are inputted to the
measurement calculating section 23. The motor control calculating section
21 also performs the func- tions of applying speed mode number data
indicating a speed mode and applying enabling signals (ENB) for operating
the measurement calculating section 23. The measurement calculating section
23 performs measurement operations, i.e., calculation of the charac- 



teristics of the carriage motor 1. One characteristic of the motor to be
calculated is the carriage motor 1 decel- eration distance, i.e., a travel
distance of the carriage (indicated by the number of output pulses of the
en- coder 5) from the deceleration start to the print prohib- iting speed.
This deceleration distance is calculated from the deceleration start
position data from the motor control calculating section 21 as well as the
print pro- hibiting position data and the stop position data from the
capture register 15. In addition, an acceleration distance of the carriage
motor I (the travel distance between activation and the 



timing at which the motor has reached the reference speed) and an
acceleration time (the time required for travel between activation and
print start, e.g., a time equal to 80 output pulses of the encoder 5), and
the like are calculated. These motor characteristics are calcu- lated
individually for each of a plurality of speed modes and of forward travel
and backward travel of the car- riage. The calculated data (measurement
data) are stored in a measurement data memory 25. Every time a new
measurement operation is performed, the corre- sponding data in the
measurement data memory 25 is updated. The measurement data in the
measurement 



-6 - data memory 25 is periodically read out from the motor control
calculating section 21 to be used for carriage motor control effected by
the motor control calculating section 21. For example, the deceleration
distance data is used for the calculation of deceleration start position
data Further, the acceleration distance data is used to move the carriage
to a desired position. The accelera- tion time is used, e.g., to determine
the carriage motor 1 



activating timing. An operation panel 27 is connected to the motor control
calculating section 21. The operation panel 27 includes various switches,
such as a power switch and a speed mode selector switch. When the power
switch on the operation panel 27 has been turned on, a reset signal is
applied to the motor control calculating section 21. The motor control
calculating section 21, upon receiv- ing the reset signal, clears the data
in the measurement data memory 25. When the speed mode selector switch on
the operation panel 27 has been operated, a number indicating the speed
mode selected by the operation is 



supplied to the motor control calculating section 21. The term  "speed
mode" corresponds to a speed at which the carriage travels during printing
(i.e., refer- ence speed mode). A plurality of speed modes are avail- able
in this embodiment. Speed mode selection is done not only by the speed mode
selector switch, but also by a print command from a host computer
(described later) and automatically by the printer as well. When a speed
mode has been selected, the motor control calculating section 21 feeds the
speed mode number data to the measurement calculating section 23. The motor
control calculating section 21 also re- 



ceives reset signals and print commands sent from a host computer (not
shown) through a host interface 29. Upon reception of a reset signal from
the host com- puter, the motor control calculating section 21 clears
measurement data in the measurement data memory 25 in a manner similar to
the case in which a reset signal has been received from the operation panel
27. Upon reception of a print command from the host computer, the motor
control calculating section 21 checks that the measurement data of the
speed mode selected for such printing is present in the measurement data
memory 25. If not, the motor control calculating section 21 effects a 



special control procedure for measurement operation. In this special
control procedure, the characteristics are calculated by performing the
following steps: (1) start- ing a measurement travel upon application of an
ON    signal to the drive circuit 3; (2) inputting predetermined
deceleration start position data of the measurement travel to the position
register 13 and the measurement calculating section 23; and (3) inputting
an ENB signal to the measurement calculating section 23. In this case, 



the measurement operation is performed for both for- ward and backward
travels. After the measurement operation, the motor control calculating
section 21 starts print control in accordance with the print com- mand. In
the print control, the following operations are performed for each line of
a document to be printed. Print travels (both forward and backward travels)
are started upon application of an ON signal to the drive circuit 3 at a
timing determined by a known method, and the deceleration start position
data for such print travels are calculated and applied to the position
regis- ter 13 and the measurement calculating section 23. In 



this case, the deceleration start position data are calcu- lated using data
indicating the print end position of each line included in the print
command as well as decelera- tion distance data stored in the measurement
data mem- ory 25. Even during the print travel for each line, the motor
control calculating section 21 applies an ENB signal to the measurement
calculating section 23 to start measurement operations. As a result, the
measurement data in the measurement data memory 25 are updated each time a
line is printed. The motor control calculating section 21 is also con-
nected to a paper sensor 31 and a gap sensor 33. The 



paper sensor 31 detects feeding of a sheet of paper (not shown) into the
printer and supplies the sheet feed sig- nal to the motor control
calculating section 21. In this embodiment, a paper roll in which the pages
run con- secutively is used as the printing paper. The motor control
calculating section 21 clears the measurement data in the measurement data
memory 25 upon recogni- tion from the form feed signal that a new form has
been fed. The gap sensor 19 detects a gap between a platen and a print head
(both not shown) and applies the gap signal to the motor control
calculating section 21. In this embodiment, a wire dot type head is used as
the 



print head. The motor control calculating section 21 clears the measurement
data in the measurement data memory 25 upon recognition from the gap signal
that the gap has been changed. FIG. 2 is a flowchart showing a procedure to
be followed by the motor control calculating section 21 to clear
measurement data.    -8- Referring to FIG. 2, the motor control calculating



section 21 checks that a reset signal has been received from the operation
panel 27 or from the host computer (Step S1). If not, the motor control
calculating section 21 checks that a new form has been fed (Step S2). If it
has not, the motor control calculating section 21 checks that the gap has
been changed (Step S3). If the answers to any of these three questions are
affirmative, then the motor control calculating section 21 clears all the
mea- surement data in the measurement data memory 25 (Step S8). If the
answers to each of these questions are negative, the motor control
calculating section 21 checks that the carriage motor is driven for print
travel 



(Step S4). If the carriage motor has been driven, a timer counter TM for
measuring a print waiting time is cleared (Step S5). If, on the other hand,
the carriage motor has not been driven, the motor control calculat- ing
section 21 increments the timer counter TM (Step S6) and clears all the
measurement data in the measure- ment data memory 25 (Step S8) when the
value in the timer counter TM has exceeded a predetermined value a (Step
S7). By repeating the above procedure cyclically, all the measurement data
is cleared when the power switch has been turned on, when a reset signal
has been inputted 



from the host computer, when a new form has been fed, when the gap between
the platen and the head has been changed and when the waiting time has
exceeded a predetermined time. FIG. 3 is a flowchart showing a procedure to
be followed to obtain measurement data. The procedure is performed when the
motor control calculating section 21 has received a print command from the
host com- puter. FIGS. 4 and 5 are diagrams illustrative of the method of
calculating the deceleration distance, which is one piece of measurement
data. Referring to FIG. 3, upon reception of a print com- 



mand from the host computer, the motor control calcu- lating section 21
checks that measurement data of the speed mode selected for such printing
is present in the measurement data memory 25 (Step S11) If the power switch
has been turned on, a reset signal applied, a new form fed, the gap between
the head and the platen changed or the printer stopped for a long time
before the print command has been received, then all the mea- surement data
is cleared as described with reference to FIG. 2. Thus, the answer is
negative in Step S11. In this case, the motor control calculating section
21 effects the  



9 - above-described special control to perform the mea- surement operation
(Step S12). That is, the motor con- trol calculating section 21 applies an
ON signal to the drive circuit 3 and applies predetermined start position
data for measurement travel to the position register 13 and the measurement
calculating section 23. Then, the motor control calculating section 21
supplies an ENB signal to the measurement calculating section 23. This
causes the drive circuit 3 to drive the carriage for mea- 



surement travel in the selected speed mode. The mea- surement calculating
section 23 calculates the accelera- tion time, the acceleration distance,
and the decelera- tion distance during this measurement travel. The de-
celeration distance is calculated following a procedure similar to Steps
S17 to S24, which will be described below. The measurement operation is
effected on both forward and backward travel by the carriage. The cal-
culated measurement data are stored in an area corre- sponding to the
selected speed mode in the measure- ment data memory 25. When the
measurement operation in Step S12 has 



been completed, or when the measurement data on the speed mode has already
been stored in the measurement data memory 25 in Step S11, the motor
control calculat- ing section 21 starts control for printing each line of a
document in accordance with the print command. That is, the motor control
calculating section 21 reads a de- celeration distance PB for the speed
mode from the measurement data memory 25, and a deceleration start position
ABP (=AEP-PB) is calculated by subtract- ing the deceleration distance PB
from a print end posi- tion AEP included in the print command (Step S16).
This calculation enables the determination of the decel- 



eration start position ABP so that the carriage can ex- actly reach the
print end position AEP when the speed of the carriage motor has been
decelerated to the print prohibiting speed (point B) as shown in FIG. 4.
The determined deceleration start position data ABP is not only stored in
the position register 13, but also applied to the measurement calculating
section 23. Then, the motor control calculating section 21 inputs an ON
signal to the drive circuit 3 to cause the drive circuit 3 to activate the
carriage motor 1 (Step S14). The drive circuit 3 accelerates the carriage
motor 1 and causes the carriage motor 1 to travel at a constant speed 



when the reference speed in the selected mode has been reached. During the
constant speed travel, the compar-    - 10 - ator 11 checks that the
carriage has reached the deceler- ation start position ABP (Step S15). If
the deceleration start position ABP has been reached, an OFF signal is
supplied to the drive circuit 3, which then decelerates the carriage motor
1 (Step S16). Upon start of deceleration, the measurement calculat- 



ing section 23 writes the print prohibiting speed data to the speed
register 19. The comparator 17, in turn, checks that the carriage motor 1
speed has been reduced to the print prohibiting speed (Step S17). If the
print prohibiting speed has been reached, the current position of the
carriage (print prohibiting position) is read by the capture register 15.
The read position data is then sent to the measurement calculating section
23 and stored in a first temporary memory Xl (Step S18). The measurement
calculating section 23 writes the zero data to the speed register 19. The
comparator 17 then checks that the carriage motor 1 has been stopped 



(Step S19). If the carriage motor 1 has been stopped, the current position
of the carriage (stop position) is read by the capture register 15, and
sent to the measurement calculating section 23 and stored in a second
temporary memory X2 (Step S20). Then, the measuement calculating section 23
calcu- lates a difference between the print prohibiting position and the
stop position respectively stored in the first and second temporary
memories X1, X2, and sets the calcu- lated difference as a print
prohibiting distance PB3 (Step S21). The print prohibiting distance PBS
corre- sponds to the travel distance in which no printing can 



be effected (i.e., the distance between point B at which the carriage speed
has reached the print prohibiting speed and point C at which the carriage
has been stopped as shown in FIG. 4). Then, the measurement calculating
section 23 calculates a difference between the stop position and the
deceleration start position ABP in the second temporary memory X2, and sets
the calculated difference as a stop distance PB2 (Step S21). The stop
distance PB2 means a travel distance between point A at which deceleration
has been started and point C at which the carriage has been stopped as
shown in FIG. 4. 



The measurement calculating section 23 then com- pares the print
prohibiting distance PB3 calculated in the last step with a predetermined
idle travel distance PA during acceleration (Step S22). If PB3>PA, then a
difference between the stop distance PB2 and the print prohibiting distance
PB3 (PB2-PB3) is set as the decel- eration distance PB (Step S23). If
PB3<PA, a differ-    - 11- ence between the stop distance PB2 and the idle
travel 



distance PA (PB2-PA) is set as the deceleration dis- tance PB (Step 24).
The idle travel distance PA means a distance determined in advance to
ensure stable con- trol of the carriage motor 1 and a distance to be trav-
elled by the carriage between carriage motor start and print start. This
distance is equal to, e.g., 80 pulses of the encoder. The importance of the
steps S22 to S24 is as follows. The carriage travels forwardly and stops at
point C as shown in FIG. 4, and then travels backwardly from point C as
shown in FIG. 5 while printing. A print start position ASP in the backward
travel must be positioned 



to the left of point C by at least the idle travel distance PA, i.e., the
carriage stop position in the backward travel. In other words, at least a
distance equivalent to the idle travel distance PA must be provided between
the stop position C in the forward travel and the print start position ASP
in the backward travel. Such dis- tance can be provided as long as the
print prohibiting distance PB3 is longer than the idle travel distance PA.
If the print prohibiting distance PB3 is shorter than the idle travel
distance PA, the stop position C must be shifted rightward by the shortened
distance. In other words, the deceleration start position A must be shifted



rightwardly by the shortened distance. Then, the decel- eration distance PB
may be determined as PB2-PA as in Step S21.  While a case in which the
carriage move- ment switches from the forward travel to the backward travel
has been described above, the same can apply to a case in which the
carriage movement switches from the backward travel to the forward travel.
As a deceleration distance PB is measured in this way every time the
carriage is traversed to print a line, de- celeration distance data at the
correponding area in the measurement data memory 25 is updated (Step S25).
The updated deceleration distance data is used to deter- 



mine the deceleration start position for a next print travel in the same
direction (the forward or the back- ward travel). As described above,
according to the invention, the carriage motor characteristics are
periodically mea- sured when the power switch is turned on, when a reset
signal from the host computer has been inputted, when feeding a new form,
when changing the gap between the head and the platen, and when the lapse
of the wait- ing time is longer than a predetrmined time. Using the
measured motor characteristics, the driving of the car- riage motor can be
properly controlled. In addition, the 



- 12 - measurement data are updated every time the carriage makes a print
travel for each line, and the updated mea- surement data are utilized to
effect the next drive con- trol of the carriage motor. As a result, even
though the characteristics of the carriage motor have been changed, control
accommodating such characteristic change can be made, hence allowing
wasteful motor drive to be dispensed with. 



As described in the foregoing pages, the invention attempts to control the
carriage motor on the basis of the latest measurement data while
periodically measur- ing the carriage motor characteristics. Therefore, any
motor characteristic change can be accommodated by appropriate control.
- 13 - What is claimed is: 1. A carriage motor controller for a printer,
compris- 



ing: drive means for driving a carriage motor to thereby cause a carriage
to travel; detecting means for detecting a position and a speed of the
carriage while the carriage is travelling; measuring means for measuring
operational charac- teristics of the carriage motor on the basis of the
detected position and speed; storage means for storing the measured
characteris- tics; first control means for controlling the drive means so
as to cause said carriage to travel without printing 



to initially obtain the measured characteristics, said first control means
controlling said drive means selectively in response to a power switch
being turned on, a sheet being fed, or a predetermined time having elapsed;
and second control means for controlling the drive means upon reception of
a print command on the basis of the print command and the stored
characteristics to thereby cause the carriage to travel for printing,
wherein the measurement by the measuring means is performed when the
carriage travels in printing a line and wherein the characteristics stored
in the 



storage means are periodically updated with newly 2. The carriage motor
controller of claim 1, wherein the measurement means measures the
characteristics during both forward and backward travels, and wherein the
second control means controls the foward travel for printing on the basis
of the stored characteris- tics during the forward travel and controls the
back- ward travel for printing on the basis of the stored char- acteristics
during the backward travel. 3. The carriage motor controller of claim 1,
wherein the measurement means measures a deceleration dis- tance as one of
the characteristics. 



4. The carriage motor controller of claim 3, wherein the second control
means controls a deceleration start position for the print travel on the
basis of the decelera- tion distance stored in the storage means and a
print end position contained in the print command, the control of the
deceleration start position being effected so that a sum of the
deceleration start position and the stored deceleration distance coincides
with the print end posi- 5. The carriage motor controller of claim 4,
wherein    



- 14 - the measurement means adjusts the deceleration dis- tance in
accordance with an idle travel distance deter- mined in advance for
acceleration of the carriage motor at the time the deceleration distance is
measured. 6. A carriage motor controller for a printer, compris- ing:-
drive means for driving a carriage motor to thereby cause a carriage to
travel; detecting means for detecting a position and a speed of the
carriage while the carriage is travelling; measuring means for measuring
characteristics of the 



carriage motor including a deceleration distance thereof on the basis of
the detected position and speed; storage means for storing the measured
characteris- tics; first control means for controlling the drive means and
causing the carriage to travel without printing to initially obtain the
measured characteristics; and second control means for controlling the
drive means upon reception of a print command on the basis of the print
command and the stored characteristics to thereby cause the carriage to
travel for printing, 



said second control means controlling a decelera- tion start position for
the print travel on the basis of the deceleration distance stored in the
storage means and a print end position contained in the print command at
which printing is terminated. 7. The carriage motor of claim 6, wherein the
control of the deceleration start position is effected so that a sum of the
deceleration start position and the stored deceleration distance coincides
with the print end posi- 8. The carriage motor of claim 7, wherein said
detect- ing means included means for detecting a carriage stop distance
corresponding to the distance traveled by said 



carriage beyond said deceleration start position. 9. The carriage motor of
claim 8, wherein said mea- surement means includes means for measuring a
print prohibiting distance representing the difference be- tween said
carriage stop distance and said deceleration distance. 10. The carriage
motor of claim 9, further comprising means for comparing said print
prohibiting distance with an idle travel distance corresponding to a
distance traveled by said carriage from a stop position to a posi- tion at
which printing begins. 11. The carriage motor controller of claim 10, 



wherein said deceleration distance is adjusted when it is determined that
said idle travel distance is greater than    - 15 - said print prohibiting
distance. 12. The carriage motor controller of claim 11, wherein when said
idle travel distance is greater than said print prohibiting distance, said
deceleration is set as the difference between the carriage stop distance
and the idle travel distance, and when said idle travel dis- 



tance is less than said print prohibiting distance, said deceleration
distance is set as the difference between the carriage stop distance and
the print prohibiting dis- tance. 13. A carriage motor controller for a
printer, com- a driver for driving a carriage motor to thereby cause a
carriage to travel; a detector for detecting a position and a speed of the
carriage while the carriage is travelling; a measuring device for measuring
operational charac- teristics of the carriage motor on the basis of the
detected position and speed; 



a memory device for storing the measured character- istics; a first control
device for controlling the driver so as to cause said carriage to without
printing to ini- tially obtain the measured characteristics, said first
control device controlling said driver selectively in response to a power
switch being turned on, a sheet being fed, or a predetermined time having
elapsed; and a second control device for controlling the driver upon
reception of a print command on the basis of the print command and the
stored characteristics to 



thereby cause said carriage to travel for printing, wherein the measurement
by the measuring device is performed when the carriage travels in printing
a line and wherein the characteristics stored in the memory device are
periodically updated with newly measured characteristics. 14. A carriage
motor controller for a printer, com- prising: a driver for driving a
carriage motor to thereby case a carriage to travel; a detector for
detecting a position and a speed of the carriage while the carriage is
travelling; 



a measuring device for measuring  characterisrtics of the carriage motor
including a deceleration dis- tance thereof on the basis of the detected
position and speed; a memory device for storing the measured character-
istics; a first control device for controlling the drive means    and
causing the carriage to without printing initially obtain the measured
characteristics; and 



a second control device for controlling the driver upon reception of a
print command on the basis of the print command and the stored
characteristics to thereby cause the carriage to travel for printing, said
second control device controlling a decelera- tion start position for the
print travel on the basis of the deceleration distance stored in said
memory device and a print end position contained in the print command at
which printing is terminated. 15. A method of controlling a carriage motor
control- ler for a printer, comprising the steps of: driving a carriage
motor to thereby cause a carriage 



to travel; detecting a position and a speed of the carriage while the
carriage is travelling; measuring operational characteristics of the motor
on the basis of the detected position and speed; storing the measured
characteristics in a storage de- vice, wherein said driving step comprises:
initially driving the carriage motor without printing so as to cause said
carriage to travel to initially obtain the measured characteristics
selectively in response to a power switch being turned on, a sheet 



being fed, or a predetermined time having elapsed; and[IF print driving the
carriage motor upon reception of a print command on the basis of the print
command and the stored characteristics to thereby cause the carriage to
travel for printing, wherein said mea- suring is performed when the
carriage travels in printing a line and wherein the characteristics stored
in the storage device are periodically up- dated with newly measured
characteristics. 16. A method of controlling a carriage motor control- ler
for a printer, comprising the steps of: 



driving a carriage motor to thereby cause a to travel; detecting a position
and a speed of the carriage while the carriage is travelling; measuring
characteristics of the carriage motor in- cluding a decelreation distance
thereof on the basis of the detected position and speed; storing the
measured characteristics in a storage de- vice, wherein said driving step
comprises: initially driving the carriage motor without printing, causing
the carriage to travel to initially obtain the measured characteristics;
and 



- 17- print driving the carriage  motor upon reception of a print command
on the basis of the print command and the stored characteristics to thereby
cause the carriage to travel for printing, and controlling a deceleration
start position  for the print travel on the basis of the deceleration
stored in said storage device and a print end position contained in the
print command at which printing is terminated. 








