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Description

This invention relates to a so-called serial printer
that prints while a print head is moved relative to a
recording medium. In particular, the present invention
relates to a technique of preventing a loss of print data
when the print head does not move correctly. Therefore,
the present invention is particularly useful for printers
used in systems that handle monetary data, such as
POS/ECR.

Because of its structure, a serial printer needs to
know the position of the print head. Without knowing the
current print head position, the printer is unable to print
accurately at a specified position on the recording
medium is. In this sense, the printer also needs to know
the position at which the recording medium is mounted.

In order to set the print head at a predetermined ref-
erence position, a conventional serial printer moves the
print head in a specified direction until the print head is
detected by a reference position detector. Because the
reference position detector normally is provided at one
end of the printable area, i.e., the area in which the print
head can print, the direction of motion is uniquely deter-
mined as the direction from the current position of the
print head toward the reference position detector. If a
reference position is not detected even after a drive
motor for the print head has been operated to an extent
equivalent to the amount of motion of the print head cor-
responding to the width of the printable area, the printer
determines that the print head cannot be set at its refer-
ence position, and terminates processing by stopping
the drive motor. Incidentally, the process or operation of
setting the print head at its reference position is referred
to as "initialization of the print head", or, simply, "initiali-
zation".

The document JP-A-2072984 discloses a method
of initializing a printer intended to detect a reference
position of the print head without using a reference posi-
tion detector. In this prior art a rotary encoder is con-
nected to the drive motor for the print head. First, the
motor is energized to move the print head toward the
reference position at one end of the printable area until
the rotary encoder stops putting out pulses. Next, the
motor is energized to move the print head in the oppo-
site direction. When a predetermined number of pulses
from the rotary encoder has been detected, the position
from which the print head was moved in the opposite
direction is judged to be the reference position and the
print head is returned to this reference position.

The document US-A-4,669,900 discloses a method
of detecting an out-of-step condition of a carriage of a a
daisy-wheel printer, i.e., a condition where the actual
position of the carriage differs from the position calcu-
lated based on drive signals previously applied to move
the carriage. This prior art utilizes a reference position
detector. Based on the calculated current position of the
carriage it is driven so as to move to the reference posi-
tion and an offset position spaced apart from the refer-
ence position by a predetermined distance. An out-of-
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step condition is detected when either no signal is gen-
erated from the reference position detector while the
carriage is assumed to be at the reference position, or a
signal is generated from the reference position detector
while the carriage is assumed to be at the offset posi-
tion.

The document US-A-4,315,268 discloses a serial
printer using a linear motor for driving a carriage carry-
ing a print head. To avoid overheating of the linear motor
the drive current to the linear motor is stopped if the
printer detects that the movement of the carriage is hin-
dered by some reason. For detecting such situation the
printer uses a counter for counting clock pulses while
the linear motor is being driven. Each time the drive sig-
nal to the linear motor is changed to reverse the direc-
tion of movement the counter is cleared. If the counter
has counted a number of clock pulses larger than corre-
sponding to one stroke of the carriage an error condition
is indicated and the drive of the linear motor stopped.

Serial printers are used as output terminals for var-
ious information-processing devices. In particular, they
are often used in systems that are involved in handling
of money, such as POS/ECR systems. Confirming the
details of transactions in writing is deep-rooted in the
customary use of these systems, and transaction data
is always printed. Therefore, for handling monetary
transactions using such a system, the results of printing
are critical; in such a system, the accuracy and reliability
of print results are of paramount importance.

The information-processing devices and associ-
ated printers discussed above are normally used by
operators of varying skill levels. Therefore, it is impor-
tant that the printer be able to print reliably, regardless of
the operator. With a printer, an especially important
requirement is the absence of printing malfunction that
could lead to a loss of print data.

In the conventional initialization discussed above, it
is possible to determine whether or not the moving
operation was performed correctly by moving the print
head from the current position to the reference position.
In other words, if the reference position is not detected
during the initialization, it is possible to infer that moving
of the print head to the reference position was not per-
formed correctly due to some error.

The range in which the print head is moved for ini-
tialization, however, does not necessarily encompass
the entire printable area. Therefore, the initialization
cannot detect error conditions in the entire printable
area. In other words, even if the initialization has nor-
mally terminated, problems could exist in part of the
printable area through which the print head did not
pass. These problems include a recording medium pro-
truding into the path of print head motion, the presence
of foreign objects, or an error in the print head transport
mechanism. Conventional methods cannot detect these
problems.

Therefore, conventionally it is possible that printing
is performed (or attempted to be performed) even if
such a print hindering condition exists. In such a case,
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the print data which the printer has received from the
information-processing equipment is liable to be erased
from the printer before it can be printed in a form ame-
nable to visual inspection. This can be a serious prob-
lem especially in POS/ECR systems involved in
handling of money.

An object of the invention is to solve the above
problems by providing an improved printing apparatus
are able to detect potential errors in transferring the
print head prior to performing any printing operations.
Another object of the invention is to provide a method of
initializing such printing apparatus.

These objects are achieved with an printing appara-
tus as claimed in claim 1 and a method as claimed in
claim 9.

Preferred embodiments of the invention are sub-
ject-matter of the dependent claims.

According to the present invention the print head is
provisionally moved to a reference position and subse-
quently controlled to move over the entire printable area
while it is examined whether or not the motion is per-
formed correctly. In this manner the printer would detect
the presence of any obstacles over the entire printable
area of the print head. If an obstacle is found, the printer
performs an error processing that disables the execu-
tion of printing on the recording medium. This prevents
the loss of print data during a printing operation that
would occur if the motion of the print head failed during
the printing operation.

The invention will be better understood by refer-
ence to the following description of preferred embodi-
ments, taken in connection with the accompanying
drawing, in which:

Fig. 1 is a schematic plan view of the printer
according to an embodiment of the present
invention;

Fig. 2 is a block diagram of the control system of
the printer shown in Fig. 1;

Fig. 3 is a schematic front view of the printer shown
in Fig. 1; and

Fig. 4 is a flowchart showing an example of a print

head control procedure of the control system
shown in Fig. 2.

Fig. 1 shows a schematic plan view of a printer,
which is an embodiment of the present invention. In par-
ticular, the figure only shows components that are
involved in printing operations. The printer of the
present embodiment houses receipt paper 2 and jour-
nal paper 4 in a parallel configuration along the path
through which print head 3 moves. The printer is also
provided with a print head unit 15 moveable along car-
riage guide axis 6 in a direction that is across receipt
paper 2 and journal paper 4. The print head unit 15
comprises a print head 3 and a carriage 14 on which
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print head 3 is mounted. Although not shown in the
drawings the printer also has paper feed means for
advancing the receipt paper 2 and journal paper 4.
Since the paper feed means is not related to the present
invention and various types of such paper feed means
are known to those skilled in the art the paper feed
means will not be explained any further here.

Carriage 14 is supported on carriage guide axis 6.
The lower portion of carriage 14 is connected to a part
of carriage belt 13. In the figure, carriage belt 13
extends between carriage belt pulley 17 located at the
left edge of body 1 and carriage-belt drive gear 8
located at the right edge of body 1. As carriage-belt
drive gear 8 rotates, carriage belt 13 also rotates form-
ing an ellipse whose long axis extends from left to right.
And, as carriage belt 13 rotates, print head unit 15 is
moved parallel to carriage guide axis 6 since part of the
print head unit is connected to carriage belt 13.

Carriage-belt drive gear 8 is engaged with step-
ping-motor gear 9. As stepping-motor gear 9 rotates,
the carriage-belt drive gear rotates in the direction
opposite of the rotation of stepping-motor gear 9. Step-
ping-motor gear 9 is directly linked to stepping-motor
rotary axis 7. When the stepping motor control circuit,
which is not shown in the figure, rotates stepping-motor
rotary axis 7, the stepping-motor gear rotates in the
same direction as the rotation of the stepping motor.

Stepping-motor gear 9 is also engaged with trans-
fer gear 10. As stepping-motor gear 9 rotates, the trans-
fer gear rotates in the direction opposite of the rotation
of stepping-motor gear 9. Transfer gear 10 is engaged
with star-shaped gear 11. As transfer gear 10 rotates,
the star-shaped gear 11 rotates in the direction opposite
of the rotation of transfer gear 10. Star-shaped gear 11
comprises six blade-shaped plates, the blades being
disposed at equal angular intervals. The blade-shaped
plates are arranged to rotate through a position where
they can be detected by motion detector 12 which
serves to detect the motion of print head 3.

Motion detector 12 incorporates a photo-inter-
rupter. The photo-interrupter generates a pulse signal
each time a blade-shaped plate passes by the detector
12. The pulse signals are used as motion detection sig-
nals, the number of pulse signals being indicative of the
amount of movement. Control unit 21 of the printer in
the present embodiment, shown in Fig. 2, confirms that
print head unit 15 has moved correctly based upon the
number of pulse signals generated by motion detector
12.

Thus, each time a drive signal for moving print head
3 is supplied to the stepping motor by head motion cir-
cuit 24 shown in Fig. 2, control unit 21 detects signals
from motion detector 12, i.e., the presence or absence
of a motion detection signal. In other words, the control
unit compares drive signals with motion detection sig-
nals, i.e. whether there is one (or more) motion detec-
tion signal in response to each drive signal. As a result,
if a motion detection signal is not generated, the control
unit 21 determines that an error has occurred in moving
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the print head. In this case, the stepping motor has pro-
duced a condition known as an out-of-step condition.
Therefore, the detection process that determines
whether or not a motion has been performed correctly is
sometimes referred to as an out-of-step detection.

A reference position detector 16 is located on the
left edge of body 1. Reference position detector 16
incorporates a built-in photo-interrupter. In the figure,
the photo-interrupter generates a reference position sig-
nal as print head unit 15 moves to the left of body 1 and
a part of carriage 14 passes by the detector 16. When
reference position detector 16 has generated a refer-
ence position signal, head motion circuit 24, shown in
Fig. 2, stops the rotation of the stepping motor thereby
halting the motion of print head unit 15.

At this time, a rotation step count for the stepping
motor is set to zero defining the current position of print
head unit 15 as the reference position. By counting the
number of successive rotation steps by the stepping
motor (actually, the drive signals applied to the stepping
motor) from the position at which the rotation step count
for the stepping motor was set to zero, it is possible to
determine the current position of print head unit 15,
based upon the rotation step count for the stepping
motor that was counted.

Fig. 2 shows a block diagram of the control system
for the printer of the present embodiment. The printer of
the present embodiment is provided with a control unit
21 that controls the operation of the entire printer. Con-
nected to /O (input/output) circuit 31 of control unit 21 is
an external personal computer 19, which is information-
processing equipment not included in the printer of the
present embodiment.

Print data, control commands, and other types of
information related to printing are input from personal
computer 19 to 1/O circuit 31, which provides an inter-
face with external devices. Control unit 21, which
includes CPU 22 as its main control part, executes print-
ing operations through print head control circuit 23 and
other circuits, based upon the input information.

Also input into to control unit 21 via 1/O circuit 31 is
information that indicates the status of reference posi-
tion detector 16, motion detector 12, cover-open detec-
tor 34, paper-feed detector 33, and end-of-paper
detector 32. The detector information thus input is proc-
essed by control unit 21. Based upon this information,
control unit 21 controls print head motion circuit 24, print
circuit 25 for driving print elements provided in the print
head 3, error LED drive circuit 26, end-of-paper LED
drive circuit 27, and paper feed motor drive circuit 28
through print head control circuit 23, LED control circuit
30, and paper-feed motor control circuit 29, respec-
tively.

In response to instructions from head control circuit
23, head motion circuit 24 of the present embodiment
can generate two types of drive signal resulting in differ-
ent drive torques of the stepping motor, employed as
drive means in this embodiment. The drive signals
specify current values to be supplied to magnetization
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phases of the stepping motor. By having the two types
of the drive signal specify different current values, it is
possible to select one of two drive torques to be gener-
ated by the stepping motor.

For printing, head control circuit 23 controls head
motion circuit 24 to output drive signals that generate a
larger drive torque; on the contrary, during print head
move verification processing, to be described later, i.e.,
processing steps ST4, ST6, and ST7 in Fig. 4, the head
control circuit provides an instruction to output drive sig-
nals that generate a smaller drive torque. If the print
head is moved correctly in the print head motion verifi-
cation processing, this ensures that the print head is
moved accurately in the normal printing operation in
which the print head is moved using a larger drive
torque.

A head motion circuit adapted to selectively gener-
ate two types of drive signal can easily be realized using
constant-current drivers in which a current value can be
set, digital/analog converters, and voltage/current con-
verters. Therefore, a detailed description of the circuit is
omitted.

Referring now to Fig. 3, initialization according to an
embodiment of the present invention at power-on time
will be explained. Before initialization, print head unit 15
may be located at any position between its leftmost
position 38 and its rightmost position 37. At which posi-
tion the print head unit will be located before its initiali-
zation is indeterminate, i.e., immediately after the power
is turned on, control unit 21 does not have any informa-
tion about the present position of the print head unit.

When its initialization commences, print head unit
15 begins to move from its pre-initialization position to
the left edge of body 1, at which reference position
detector 16 is provided. When print head unit 15 has
reached the leftmost position 38, indicated by the bro-
ken line, print head unit 15 stops in accordance with the
reference position signal generated by reference posi-
tion detector 16.

In a conventional initialization operation, the initiali-
zation operation terminates when print head unit 15
halts at the initial position predetermined relative to the
reference position, e.g., the leftmost position 38 in the
embodiment. Subsequently, the input of print data from
personal computer 19 initiates a printing operation.

Assume print head unit 15 is located in receipt
paper print area 35 before initialization and there are no
paper troubles in this area, but a paper jam has
occurred by journal paper 4 protruding beyond paper-
holding leaf spring 18 into the moving path of print head
3. In such a case print head unit 15 passes through
receipt paper print area 35 without any trouble and
assumes a standby position at leftmost position 38. In
the next step, the print head unit begins a printing oper-
ation because of a printing instruction from personal
computer 19 to receipt paper 2 and journal paper 4.
After correctly printing on receipt paper 2, print head
unit 15 attempts to print on journal paper 4. However,
journal paper 4 is in a paper jam, and consequently
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printing is not executed correctly and the printing opera-
tion terminates abnormally.

When a printing operation commences, any print
data received from personal computer 19 is sequentially
erased from a print buffer in the printer. Therefore, if the
printing operation terminates abnormally, as described
above, the data is lost without being printed in a condi-
tion that allows visual inspection.

On the contrary, according to the present embodi-
ment of the invention, reference position detector 16
detects the position of print head unit 15 during the ini-
tialization of print head unit 15, and then print head unit
15 is moved through the entire printable area from the
leftmost position 38 to the rightmost position 37. In this
manner, the present invention would detect anomalies
wherever they may occur within the entire printable
area. The entire printable area refers to receipt paper
print area 35 and journal paper print area 36, which are
located between the leftmost position 38 and the right-
most position 37 of print head unit 15 in Fig. 3.

The following is an explanation of the flow of initial-
ization operations in the present embodiment of the
invention, shown in Fig. 4, with reference to Figs. 1 and
3.

When an initialization operation is commenced in
ST1, ST2 examines whether or not reference position
detector 16 has generated a reference position signal. If
reference position detector 16 did not generate a refer-
ence position signal, control proceeds to ST3, which
moves print head unit 15 by one step to the left of body
1. Steps ST2 and ST3 are repeated until a reference
position signal is generated by reference position detec-
tor 16.

When a reference position signal is generated in
8T2, control proceeds to ST4. ST4 applies a drive sig-
nal so as to move print head unit 15 by one step towards
the right of body 1 and the control proceeds to ST5.

ST5 examines whether or not motion of the print
head has been detected by motion detector 12. If no
motion detection signals were generated by motion
detector 12, i.e., it was detected that a motion was not
performed correctly, control proceeds to ST6, where an
error processing is performed.

The error processing, at a minimum, disables print-
ing. This prevents any loss of print data that might oth-
erwise be caused by a motion error during printing. In
order to alert personal computer 19 not to transmit any
(further) print data, the error processing also transmits
an error status that indicates a printer error to personal
computer 19 through the I/O circuit 31. If no print data
have been sent from the personal computer to the
printer, the printer may go to an error condition in which
all functions of the printer are halted until the printer is
reset by, for example, reapplication of the power. In this
case, the operator has to turn off the power and turn it
on again after removing the cause of the error state,
e.g., a paper jam. On the other hand, if the personal
computer had already sent print dat, the printer will
enter a stand-by condition in which the printer transmits
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an error signal to the personal computer 19, makes LED
control circuit 30 and error LED drive circuit 26 to flash
error LED on an operation panel not shown in the draw-
ings, and is waiting for an error recovery instruction from
the personal computer or the operator through a switch
provided on the operation panel. While the printer is in
such stand-by condition an operator might inadvertently
switch off power which would cause loss of print data
having been sent already. To avoid this happening, it is
preferable to have the printer send an error signal to the
personal computer during the initialization procedure to
prevent print data from being sent to the printer prior to
a successful termination of the initialization.

On the other hand, if a signal was generated by
motion detector 12 in ST5, i.e., if the motion of the print
head is detected, control proceeds to ST7. ST7 counts
the number of drive signals applied to the stepping
motor and compares the count value with a predeter-
mined number of drive signals required to move print
head unit 15 to its rightmost position 37.

In 8T7, if print head unit 15 has not reached its
rightmost position 37, control loops to ST4, i.e., detects
whether or not there is a motion detection signal (may
be one or more) in response to the drive signal applied
in step ST4. Steps ST4, ST5, and ST7 are performed
repeatedly until print head unit 15 reaches its rightmost
position 37 which is assumed to be the case if the pre-
determined number of drive signals has been gener-
ated. In ST7, if print head unit 15 has reached its
rightmost position 37, control proceeds to ST8. This
indicates a normal termination of the initialization of
print head unit 15. During this process, when step ST5
indicates there is no motion detection signal, control
proceeds to step ST6 as mentioned before.

The text above described the initialization of print
head unit 15 in conjunction with the operation of turning
the power on. Print head motion verification over the
entire printable area, as described above, is preferably
also performed as part of initialization after a printer
cover is opened and then closed or when receipt paper
is cut in order to take out a receipt. Errors relating to the
motion of print head unit 15 are likely to occur when the
power for the printer is turned on, the printer cover is
opened and then closed, or when a receipt is issued.
Therefore, it is effective to perform the initialization oper-
ation in each of these cases.

Although in the present embodiment the printer is
constructed using a motion detector and repeatedly
performing a one-step feed and subsequent check for a
corresponding motion detection signal to detect
whether there is an error in the motion of the print head
anywhere within the entire printable area, this should
not be construed as limiting the present invention.

An out-of-step condition, for example, can also be
detected by generating a prescribed number of drive
signals, counting the number of motion detection sig-
nals that are generated when the print head is moved a
prescribed distance corresponding to the prescribed
number of drive signals, and by comparing the counted
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number of motion detection signals with an expected
number. This method is effective in cases in which a
motion method is employed in which the relationship
varies between the phases of drive signals and the
phases of motion detection signals so that there is no
clear correspondence between motion detection signals
and drive signals, e.g., when a stepping motor acceler-
ation/deceleration drive method is employed.

As explained in detail above, initialization according
to the present invention comprises moving the print
head unit over the entire printable area or the full stroke
of the print head unit so as to detect any problems in the
print head unit's motion prior to starting printing opera-
tions. In the embodiment described so far a reference
position detector is employed for detecting the print
head unit's reference position, while an additional
motion detector is used to verify that the print head unit
is actually being moved.

In an alternative embodiment the reference position
detector can also be used for verifying the motion of the
print head. In such case an extra motion detector is not
required. In this alternative embodiment the print head
unit 15 is made to travel from the reference position to
the opposite end of the printable area and back to the
reference position. Counting the number of drive signals
required for this loop of the print head unit until the ref-
erence position signal is generated again and compar-
ing the count value with a prescribed number also
allows to verify the print head unit's correct motion. The
number of drive signals required to perform the loop can
be prescribed because the distance that the print head
has to travel is known. Alternatively, this prescribed
number of drive signals can be generated to determine
whether or not the reference position is re-detected by
the time all the drive signals have been applied to the
stepping motor. If the print head unit returns to the refer-
ence position as indicated by the reference position sig-
nal after the said prescribed number of drive signals has
been applied, it can be concluded that the print head
has moved correctly over the entire print area; other-
wise, an error processing may be performed on the
assumption that some error has occurred in the motion
of the print head at some location within the print area.

Claims
1. A serial printing apparatus comprising:

means for holding a recording medium (2, 4);
a print head (3, 15) supported to be moveable
across said recording medium (2, 4);

drive means responsive to drive signals for
moving said print head (3, 15) to any desired
position within a printable area;

print control means (22-25) for applying drive
signals to said drive means and control signals
to said print head (3, 15) so as to perform print-
ing on said recording medium (2, 4) while mov-
ing the print head (3, 15) relative to said
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recording medium (2, 4);
reference position detection means (16) for
putting out a reference position signal when
said print head (3, 15) is at a reference posi-
tion;
reference position return means (21-24) for
applying drive signals to said drive means so
as to move said print head (3, 15) to said refer-
ence position; and
error processing means (22) for preventing
said print head (3, 15) from printing in response
to the detection of an error condition;
characterized by
scanning means (21-24) for applying drive sig-
nals to said drive means so as to move said
print head (3, 15) through the entire printable
area after it has been moved to said reference
position by said reference position return
means (21-24), and
verification means (22, 16, 12) responsive to
said scanning means (21-24) for detecting
whether or not the print head (3, 15) has actu-
ally moved through the entire printable area,
said verification means (22, 16, 12) being
adapted to indicate an error condition upon
detecting that the print head (3, 15) has not
moved through the entire printable area.

2. The apparatus according to claim 1, characterized
in that said verification means comprises:

motion detection means (12) responsive to a
movement of said print head (3, 15) for gener-
ating motion detection signals; and
comparison means (22) for detecting whether
or not a corresponding motion detection signal
is generated in response to each drive signal
applied by said scanning means (21-24) and
indicating said error condition if no motion
detection signal is generated in response to a
drive signal.

3. The apparatus according to claim 1, characterized
in that said verification means comprises:

motion detection means (12) responsive to a
movement of said print head (3, 15) for gener-
ating motion detection signals;

counter means (22) for counting the motion
detection signals generated while said scan-
ning means (21-24) applies said drive signals;
and

comparison means (22) for comparing the
count value of said counter means (22) with a
predetermined value and for indicating said
error condition if there is a mismatch between
said count value and said predetermined value.

4. The apparatus according to claim 1, characterized
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in that

said scanning means (21-24) being adapted to
apply said drive signals so as to move said
print head (3, 15) through the entire printable
area and back to said reference position; and
said verification means comprises:

drive signal counter means (22) for counting
said drive signals applied by said scanning
means (21-24);

comparison means (22) responsive to said ref-
erence position signal for comparing the count
value of said counter means (22) when the
print head (3, 15) returns to the reference posi-
tion with a predetermined value and for indicat-
ing said error condition if there is a difference
between said count value and said predeter-
mined value.

5. The apparatus according to claim 1, characterized

in that

said scanning means (21-24) is adapted to
apply a predetermined number of drive signals
so as to move said print head (3, 15) through
the entire printable area and back to said refer-
ence position; and

said verification means comprises:

means for detecting whether, in response to
the last drive signal applied by said scanning
means (21-24), said reference position signal
is generated and for indicating said error condi-
tion if the reference position signal is not gener-
ated.

The apparatus according to any one of the preced-
ing claims, characterized in that said verification
means (22, 16, 12) is adapted to put out an error
signal while said scanning means (21-24) applies
said drive signals and stops putting out the error
signal upon detecting that the print head (3, 15) has
moved through the entire printable area.

The apparatus according to any one of the preced-
ing claims, characterized in that said drive means
is adapted to generate a first and a second drive
force in response to a first and a second kind of
drive signal, respectively, said first drive force being
higher than said second drive force, and said print
control means (22-25) is adapted to apply drive sig-
nals of said first kind while said scanning means
(21-24) is adapted to apply drive signals of said
second kind.

The apparatus according to claim 7, characterized
in that said drive means comprises a stepping
motor, and said first and second kind of drive signal
correspond to different values of energizing current
for the stepping motor.
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9. A method of initializing a printing apparatus as

defined in any one of the preceding claims, com-
prising the steps of:

(a) supplying drive signals to said drive means
to move said print head (3, 15) to said refer-
ence position until said reference position sig-
nal is generated;

(b) subsequently supplying drive signals to said
drive means to move said print head (3, 15)
over the entire printable area;

(c) verifying whether or not the print head (3,
15) has actually moved over the entire printable
area in step (b); and

(d) performing error processing including pre-
venting said apparatus from printing when step
(c) reveals that the print head (3, 15) has not
moved over the entire printable area.

10. The method according to claim 9, characterized in

that step (c) comprises:

generating motion detection signals in
response to a movement of said print head (3,
15);

detecting whether or not a motion detection
signal is generated in response to each drive
signal applied in step (b); and

deciding that said print head (3, 15) has not
moved over the entire printable area when in
response to any one of said drive signals no
motion detection signal is generated.

11. The method according to claim 9, characterized in

that step (c) comprises:

generating motion detection signals in
response to a movement of said print head (3,
15);

counting the number of motion detection sig-
nals generated while said drive signals are
applied in step (b);

comparing said counted number with a prede-
termined value; and

deciding that said print head (3, 15) has not
moved over the entire printable area when said
counted number differs from said predeter-
mined value.

12. The method according to claim 9, characterized in

that step (c) comprises:

counting the number of drive signals applied in
step (b);

repeating step (a) while continuing counting of
the drive signals;

comparing said counted number of drive sig-
nals with a predetermined value; and

deciding that said print head (3, 15) has not
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moved over the entire printable area when said
counted number differs from said predeter-
mined value.

The method according to claim 9, characterized in
that step (b) comprises:

supplying a predetermined number of drive sig-
nals to said drive means to move said print
head (3, 15) over the entire printable area and
back to said reference position; and

step (c) comprises

detecting whether or not said reference posi-
tion signal is generated in response to the last
drive signal applied in step (b); and

deciding that said print head (3, 15) has not
moved over the entire printable area when said
reference position signal is not generated.

The method according to any one of claims 9o 13,
characterized in that step (a), (b) or (c) further
includes generating an error signal the error signal
being generated until step (c) reveals that the print
head (3, 15) has moved over the entire printable
area.

The method according to any one of claims 9to 14,
characterized in that the drive signals applied in
step (b) differ from drive signals applied for normal
printing in that the former drive signals result in a
smaller drive force of said drive means than the lat-
ter ones.

The method according to any one of claims 9to 15,
characterized in that steps (a) to (d) are per-
formed in response to at least one of the following
events:

turning the power on for the printer;

one of opening and closing the cover for cover-
ing the print head move area; and

cutting the recording paper.
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