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[Title of the Inventlon] _ : .
Prmtmg Apparatus and Control Method Thereof

[Background of the Inventlon]
[Field of the Inventlon]

This invention re'” "tes to a so-ca]led serial printer that prints by moving

the print head relatlve__ _the recordmg medlum In particular, the present

invention relates to a techmque of preve "tmg a loss of print data when the print
head does not move co:'_____ectly Therefore, the present invention relates to a
technology that is strongly related to prmters used in systems that handle

monetary data, such as POS/ECR

[Description of the Prior‘Art] '

Because of its structure, a senal prmter needs to know the position of the

wmg the current print head position,

print head. This is bec' use. w1thou“_ '.\ ._

the prmter is unable to prmt accuratel_‘ ata glven position even when a print

position on the recordmg medlum 1s :speclﬁed In this sense, the printer also

needs to know the position ___'t.whlch _"'he recordmg medium is mounted.

In order to set th:_"' rmt head at 1ts 1mt1a1 position, a conventional serial

printer moves the prmt ead in- _a speelﬁed dn‘ectxon until the print head is
detected by the print . he efe ep .
position detector norm,j_"'_
direction of motion is

i 'on detector Because the reference

of the printable area, the
its initial position, an



[Problems to be solved:by the Invention]

Serial printers i"é-'iised as output terminals for various information-
processing devices. -In articular, they are often used in systems that are
I"n'(mey, such as POS?ECR systems. Confirming the

detalls of transactmn n wr1t1ng is deep-rooted in the customary use of these

involved in hand]mg
systems, and transac ) --data is always printed. Therefore, for handling
monetary t'ransactie g such a system, the results of printing are critical;
in such a system, the: ______1__1‘1{aey and reliability of print results are of paramount
importance. L .

The informati"(___:_);. -

above are normally 'u'.'

recessing devices and associated printers discussed

by operators of varying skill levels. Therefore, it is

important that the prm ] be able to print reliably, regardless of the operator.

With a printer, an esp -'
malfunction that coul

y important requirement is the absence of printing

éd't’o a loss of print data.

In the convenﬁf’ al initia];ization operation discussed above, it is possible -
to determine whethe t the moving operatmn was performed correctly by
moving the print head m ‘the current position to the reference position and by
setting the print head.__ e reference position. In other words, if the reference

posiﬁen isnot dei_;ect_e'; g the above initializé.:tion operation, it is possible to

infer that moving of 1] eprmt head to the referexrbe position was not performed
correctly due to some kin ferror.

jrthis processing, however,
does not necessarily encompass the entire area*‘rn which the print.head can
print. Therefore, th ini ahzatlon processing cannot detect error.conditions in
the entire area. In other rds even if the mltlahzatron operation has normally
terminated, problem cO d' :'mst m the parts of the print area through which
the ;print head did no

medium on the path.-_efpr_ixi,!:;ghead motion, the prééence of foreign objects, or an

1ss. These problems:n}(‘?lude a protruding recording

error m the print-heaja.tr_aﬁsport mechanism. Conventional methods cannot
detect these problem |




Therefore, conventionally it is possible that pnntmg is performed even lf
such a print hindering condition exists. In such a case the print data which the
printer has received from the 1nformat10n-proce§_s:mg equipment is liable to be
erased from the printer before it can be pnntedm a form amenable to visual
inspection. This can be a serious problem espééia]ly in POS/ECR systems

involved in handling of money.

[Summary of the Invention] -

An object of the invention is to solve the ahotre problems by providing an
improved printing apparatus and its control method which are able to detect
potential errors in transferring the print head previously to the printing
operations. ' _

To solve the problems cited above, the printer in the present invention is
provided with the following means: a print head;_ :a print head drive means; a
reference position detection means that detectsf--the reference position of the
print head; a reference position return means th_a_t""":_moves the print head to the
reference position; a print control means that -performs printing on the
recording medium by means of the print head wh11e moving the print head; a
print hedd move verification means that detects ﬁv‘hether or not the print head
has moved normally; a print area scanning means that moves the print head

over the entire area of a predetermined prmtable area after the reference

position is detected by the reference position detectmn means; and an error
,mcludmg disabling the print
control means from performmg printing operatlons if it is detected that the

processing means that performs error processmg,_

print head did not move normally when the prmt head was being moved by the
print area scanmng means.

This allows the printer to move the print head prov1310na11y toa reference
position and to move the print head over the entxr" 'area of the printable area in
order to examine whether or not the motion was_:performed correctly. In this
manner the printer can detect the presence of any obstacles over the entire
" pnntable area that thwart the motion of the prmt head If an obstacle is found,



the printer performs an error processmg that d1$ab1es the execution of printing
on the recording medlum Thls prevents the loss of print data during the
printing operation that would occur if the motion of the print head failed during
the printing operation. |
It is preferable that in this case the print | head move verification means
- comprise a print head move detection means that generates move detection
signals in accordance _W__;th moving of the pn_nt__ -h_ead, and a signal compare
means thaf compares the move detection signals,with drive signals that are
supplied to the print head-;dri'ye means. In this case, the printer detects that the
motion of the print head is normal if the move detection signals are in |
correspondence with the ;drive signals, and other-Wis_e detects that the motion of
the print head is not normal. . '

This enables the printer to detect the error immediately if an error occurs
in the motion of the pnnt head, thus minimizing damage to the print head
moving mechanism due tdthe error.

Moreover, the print head move verification means can also comprise a
print head move detec‘ticn means that generates move detection signals in
accordance with moving of the print head, and a s1gna1 count compare means
that compares the number of the move detection s1gnals with a predetermined
value. In this case, the prmter detects that the print head moved normally if the

number of move detect1 g S1gnals is equal to the predetermmed value; and,
otherwise, detects that :
This enables the;prmter accurately to detect any error in print head

:fm_ tion of the prmt head is not normal.

motion even if there is a\.cha.nge in the phase dlﬁ‘erence between drive signals

for moving the print head and the move detectlon: ;gnals

Moreover, the prmt__area scanning means can be configured such that it

the entire printable area' om the reference posmon
to the reference posmon, ‘and ‘the print head m_,ve verification means can

comprise a drive signal __count compare means that compares the number of

drive s1gnals generated by- e__pnnt area scanmng means with a predetermined

value. In tlus case, the phnt area scanning means detects that the print head




. has moved normally if the number of drive signals is equal to the predetermined
value, and, otherwise, the print area scanning means detects that the print
head did not move normally. |

This enables the printer to detect print head moving errors over the
entire print area with a simple configuration, without requiring the provision of
a special means to generate signals in response to the motion of ;the print head.

On the other hand, preferably the print control means should be provided
with an interface means that performs communications with an external device;
also, the error processing means should be constituted so that it can transmit
the print head error status to the external device. This enables the printer to
notify the external device if a print head motion error is detected in order to
induce the external device to disable the transmission of print data.

Furthermore, the drive force generated by the print head drive means in
response to drive signals that are output by the print area scanning means
preferably should be smaller than the drive force generated in response to drive
signals thaf are output by the print control means. This allows the printer to
accurately move the print head during normal prmtmg operation in which the
print head is moved by a larger drive force if no print head moving error is
detected when the print area is scanned.

| In this case, the print head drive means uées a stepping motor, and the
drive signals for the steppmg motor preferably should be signals that
correspond to the energlzmg current for the steppmg motor. In this case, a
-current larger than that used for scanning of the prmt area is supplied to the

stepping motor during a normal printing operatlon.

[Brief Descnptmn of Drawings]

These and other ob]ects of the mventlon wﬂl be better understood by
reference to the descnpuon, taken in connectlon with the accompanying
drawing, in which: o |
Fig. 1 is a plan schematic view of the printer in an embodiment of the present

invention.



F1g 2 is a block dlagram of the control system of the printer shown in F1g 1.
Fig. 3 is a schematic front view of the printer shown in Fig. 1.
Fig. 4 is a flowchart sho_w;ng an example of print head control procedure of the

control system shown in Fig. 2.

[Detailed Description of the Invention]

The following is a:detailed explanation of the invention with reference to
drawings. ~ |

Fig. 1 shows a schematic plan view of a printer, which is an embodiment
of the present invention.- In particular, the figure only shows components that
are involved in printing'_z-_tl)_per'aﬁons. The printer of the present embodiment
houses receipt paper 2 and journal paper 4 in a parallel configuration. These
items are arranged in para]lel along the path through which print head 3
moves. The printer is also ‘provided with a print head unit 15 that moves along
carriage gmde axis 6 in -a..-dlrectlon that is across ‘receipt paper 2 and journal
paper 4. Said print head unit 15 comprises a prmt head 3 and a carriage 14 on
which print head 3 is mounted

Carriage 14 is supp__orted 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 is hung from carriage belt pulley 17 located at the left edge of body 1 to
carriage-belt drive gear 8 located at the right edge of body 1. As carriage-belt
drive gear 8 rotates, carnage belt 13 also rotates forming an ellipse whose long
axis extends from left to nght And as carnage belt 13 rotates, print head unit
15 is moved parallel to ¢

iage guide axis 6 by the part of the print head unit

* that is connected to carrlage ,belt 13.

Carriage-belt dnve gear 8 is engaged w1th steppmg—motor gear 9 As
stepping-motor gear 9. rotates, the camage-belt drive gear rotates in the
direction opposite of the rotatmn of steppmg—motor gear 9. Stepping-motor gear
9 is directly linked to steppmg-motor rotary axis 7. When the stepping motor
control circuit, which 1snot shown in the figure, rotates stepping-motor rotary



axis 7, the stepping-motor gear rotates in the Sar'_h_e direction as the rotation of
the stepping motor. | | N

Stepping-motor gear 9 is also engaged with transfer gear 10. As
stepping-motor gear 9 rotates, the transfer gear rqj_:ates in the direction opposi_te
of the rotation of stepﬁin‘g-motor gear 9. Transfer gear 10 is engaged with
star-shaped gear 11. As transfer gear 10 rotéi;es, the star-shaped gear 11
rotates in the direction opposite of the rotation of _rransfer gear 10. Sf:ar-shaped
gear 11 comprises six bl'adeéshaped plates, the _blade being disposed in equal
intervals. The blade-sh_aped plates are arranged in positions that can be
detected by motion detector 12 which detects the 3_ﬁ____10ti0n of print head 3.

Motion detector 12 incorporates a photo-interrupter. The photo-
interrupter generates pulse signals when a blade.'-'shaped plate on star-shaped
gear 11 passes by the detector in the photosensor. The pulse signals are used as
motion detection signals. Control unit 21 for the printer in the present
embodiment, shown in Fig. 2, confirms that prmt head unit 15 has moved
correctly based upon the number of pulse signals éenerated by motion detector
12. |

Thus, each time that a drive 'signall for moving print head 8 is supplied to
the stepping motor by head motion circuit 24 shqrvn in Fig. 2, control unit 21
detects signals from motion detector 12, i.e., the presence or absence of a motion
detection signal. In _oth_'ér words, the control unit detects the presence or
absence of a motion detegfion signal by compar-'ih drive signals with motion
detection signals. Asa result, ifa mot_ion detectic
control unit 21 determines that some kind of error_._has occurred in the motion of

ignal is not generated, the

the print head. In this case, the stepping motor h produced a condition known
as an out-of-step cond1tror_1, Therefore-, the detection process that determines
whether or not a motion-has beeh performed correctly is sometimes referred to

as an out-of-step detection.

A home position detector 16 is located on the left edge of body 1. Home
posmon detector 16 mcorporates a built-in photo—mterrupter In the figure, the

photo-mterrupter generates a home posmon detectlon signal as print head unit



15 moves to the left of body 1 and a part of carri’ége 14 passes by the detector
unit on the photosensor. When home position dgtéétor 16 has generated a home
position detection signai, head motion circuit 2_4, shown in Fig. 2, stops the
rotation of the stepping motor and halts the motion of print head unit 15.

At this time, the rotation step count for tlj_e stepping motor is set to 0
indicating the position at which print head unit 15 halted as the reference
position. By counting the successive number of ifé_tation steps .by the stepping
motor from the position at which the rotation step-count for the stepping motor
was set to 0, it is possible to determine the current .jjosition of print head unit 15,
based upon the rotation step count for the steppi‘xig' motor that was counted.
| Flg 2 shows a block diagram of the control system for the printer in the
present embodiment. The printer in the present embodlment is provided with a
control unit 21 that controls the operation of the entire printer. Connected to
input/output circuit 3 for control unit 21 is an e:%i;e_rnal personal computer 19,
which is information-processing equipment not included in the printer in the
present embodiment. The external personal computer transmits print data and
other data to the printer.

Print data, control commands, and other types of information related to
printing are input from personal computer 19 to mput/output circuit 31, which
provides an interface with external devices. Control unit 21, which is
- principally composed of CPU 34, executes prmtmg operatmns on the print paper
through print head control circuit 23 and other mrcmts based upon the input
information. o

Also input into mputloutput circuit 31 is mformatmn that mdxcates the
) '12, cover-open detector 34,
- The detector information

: on this information, control

status of home pos1t10n detector 16, motion detec: 7

paper-feed detector 33, and end-of-paper detector
thus input is processed by control umt 21. Base_f |

unit 21 controls print head motion circuit 24, prmt cn'cmt 25 for driving print
elements prowded in the print head 3, error LED dnve circuit 26, end-of-paper
LED drive circuit 27, and paper feed motor drive c1rcu1t 28 through print head ]



control circuit 23, LED-ieqntrdl.circuit 30, and pap__e_r-feed motor control circuit 29
respectively. | |

In response to 'in;eft_ructions from head control circuit 23, head motion
circuit 24 in the preseﬁtl embodiment can generaite two types of drive signals
with different drive torque to the stepping motor, which is a print head drive
means. This is because the drive signal spec1ﬁes the current values to be
supplied to magnetlza,tmn _:phal_s_es of the stepping motor. By varying the current
specification value bet&éen tl__i___e two types of th,e '_.drive signals, it is possible to
vary the drive torque géﬂeiated by the stepping .ﬁiOter.

When printing, head cb_i__ltrol circuit 23 d1rects head motion circuit 24 to
output drive signals thait éene_rate a larger drive tdrque; on the contrary, during
print head move venﬁcatlon processing, to be described later, ie., processing
steps ST4, ST, andST7 _ m F1g 4, the head control circuit provides an
instruction to output dnve signals that generate a smaller drive torque. If the
print head is moved cdﬁ_:e,t—_ﬁ_tl_y- in the print head motion verification processing,
this ensures that the prmthead is moved accurately in the normal printing.
operation in which the prmt liéad is moved using.'z}_l large drive torque.

The above circuiﬁ-_- caneas:ly be realized using constant-current drivers
in which a current value can be set, dig'jta]!analog converters, and
voltage/current convertejfe; “Therefore, a _detaiied description of the above
circuits is omitted. | D |

The following is an=exp1anat10n of the mmahzatmn at power-on time, and
the operation fo]lowmg'“: _ ﬁehzatmn of prin ¢

Fig. 3. Before mltlallza", , pnnt head unit 15

ad unit 15 with reference to

y be located at any position
between the leftmost move posmon 38, or the nghtmost move position, 37. At
which position the. pnnt hea_____,_:umt will be loce-ted'before its initialization is
indeterminate. In parncul 1mmed13tely after the

unit 21 does not have an y: infc _gmghon about the jfésent position of the print

power is turned on, control

head unit.

When its 1mt1ahzatlon ommences, print head unit 15 begins to move
from its pre-.mmahzatl__o osi:__'on to the left edge of body 1, at which home




10

4

position detector 16 is provrded When print head umt 15 has reached the
leftmost move position, 38 indicated by the broken hne print head unit 15 stops
in accordance with the home position detector__ signal generated by home
position detector 16.

In a conventional initialization operaﬁo_n, the initialization operation
terminates when print lr_ead unit 15 halts at the 1mt1a1 position predetermined
relative to the reference position, e.g., the leftx_i__i_b_st move position 38 in the
embodiment. Subsequently, the input of print da-fe from personal computer 19
initiates a printing operation. :'

However, if print head unit 15 is located in receipt paper print area 35
before initialization and there are no paper troubles in this area, and a paper
jam has occurred in which journal paper 4 has protruded beyond paper-holding
leaf spring 18 onto the meving path of print head 3, print head unit 15 passes
threugh receipt paper'pr‘iﬁt area 35 without any trouble and assumes a standby
position at leftmost move_position 38. In the next step, the print head unit
begins a printing opereti_'on because of a printing instruction from personal
computer 19 to receipt p'_aber 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 i_c\o,nsequently printing is not
executed correctly and the printing operation term_inates abnormally.

When a printing operation commences, any print data received -from
personal computer 19 is. sequentlally erased from a print buffer in the printer.
Therefore, if the prmtmg operatron terminates abnorma]ly, as described above,
the data is lost without being prmted in a .eppglrtlon that affords visual
inspection. o o

On the contrary, m the present mventronf-'ihome position detector 16
detects the position of prmt head unit 15 durmg th initialization of print head |

umt 15, and then print head unit 15 is moved throu h the entire printable area
from leftmost move posmon 38 to rightmost move posmon 37. In this manner,
the present invention achleves the detection of anomahes anywhere in the

entire prmtable area. The enure printable area refers to sheet paper print area
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35 and journal paper prmt area 36, which are Ioceted between leftmost move
position 38 and rightmoe_t'_ move position 37 in Fig. 3

The following is an explanation of the flow of initialization operations in
the present invention, sho_wn in Fig. 4, with reference to Figs. 1 and 3.

When an initia]i?ﬁtion operation is commefp_ced' in ST1, ST2 examines
whether or not home _-f)_osition detector 16 ha'sf 5}géx:1erated a home position
detection signal. If home position detector 16 did éxix_ot generate a home position
detection signal, control_ p'x__:oceeds to ST3, which moves print head unit 15 by one
step to the left of body 1. Steps ST2 and ST3 are repeated until such time as a
home position detection s1gna1 is generated by home position detector 16.

When a home poéiftion detection signal is generated by home position
detector 16 in ST2, control proceeds to ST4. ST4 examines whether or not the
motion of the print head has been detected by motion detector 12. If no signals
were generated by moﬁoﬁ;ﬁg__letector 12,i.e., it was detected that a motion was not
performed correctly, coﬁtrol proceeds to ST5, where an error processing is
performed. |

The error processing, at a minimum, disables printing. This can prevent
any loss of print data caused by a motion error during printing. In order to alert
personal computer 19 not to transmit any fuxfther print data, the error
brocessing also transmite an error status that indicates a printer error to
personal computer 19 thfoix.gh the interface. If there is no print data sent from
the personal computer in the printer, the printer may go to an error condition in
which all functions of the prmter are halted un
example re-application of the power. In this cas

e printer is reset by, for
e operator has to turn off
the power and turn it on agam after removing th use of the error state, i.e.,
the paper jam. On the ot_l_;er hand, if there are sot rmt data remained in the
" jon in which the printer

miakes LED control circuit

printer, the printer Wil'l-fbecom'e a stand-by co_;
asserts error condition agamst personal oomputerf:
30 and error LED drive circuit 26 to flash error L.

shown in the drawings, and is waiting for an error recovery instruction from the

) on an operation panel not

personal computer or the: gper___a_tor through a smto}l:_-provxded on the operation
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panel. However, it 1s desuable to maintain assertxon of the error cond1t10n
against the personal co puter during the 1n1t1a11zat10n procedure to prevent

ng to the printer.

the print data from seng

On the other han_ , if a signal was generated by motion detector 12 in
ST4, i.e., if the motion of the print head is detected -control proceeds to ST6. ST6
moves print head un1t._1_5_.:by- one step towards t_he right of body 1. ST7 checks
the number of drive sféﬁ's“ﬁfor the stepping motor to determine whether or not
print head unit 15 is at nghtmost move posmon 37.

In ST7, if print head unit 15 has not reached rightmost move position 37,
control loops to ST4. Steps ST4, ST6, and ST7 are performed repeatedly until
print head unit 15 reaéﬁ"és rightmost move position 37 which is determined if
predetermined number. of driving pluses are. generated In ST7, if print head
. unit 15 has reached nghtmost move position 37 control proceeds to ST8. This
indicates a-normal termmatlon of the 1mt1a]1zat10n of print head unit 15.

The text above descnbed the initialization of print head unit 15 in
conjunction with the Qperatl_on of turning the power on. Print head motion
verification over the er;ﬁifé;{printable area, as described above, is also performed
after print head unit 1‘5'i:é--initia1ized when the prixiter cover is opened or closed
or when receipt paper 1s cut in order to issue a. recelpt Errors relating to the

motion of print paper or: prmt head unit 15 are hkely to occur when the power

for the printeris tumed___{

, the printer cover is ope_qed or closed, or when receipt

isissued. Therefore, iti ective to perform the-';:' _tia]izaﬁon operation in each
ent embodJment the':prmter is constructed using a
- motion detector that pe

to indicate the absence of an error in the motlop q_ he print head over the entire

_rms ‘a one-step feed an tputs an associated signal

printable area, this shou g the present invention.
An out-of-step ¢

a prescribed number o

not’be construed ae )
ition, for example, can so be detected by generating
¢ signals, counting th  number of motion detection

signals' that are generat hen the print head is xiioved a prescribed distance,

and by comparing the nted signals with tligirpredetermined number of
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signals. 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, é.g., - when a stepping motor
acceleration/deceleration drive method is empioyed.

Furthermore, a hoihe position detector can also Be used for verifying the
motion of the print head instead of the motion detector of the above
embodiment. That is, ﬂiis method involves cé_'u_‘sing print head 3 to make a
reciprocation from the home position to the home;’position and comparing the
number of drive signals required during that operation with a prescribed
number. The number of drive signals generated in the reciprocation can be
" prescribed because the djs_i:ance that the print head travels in the reciprocation
is known. Alternatively, this number of drive signals can be generated to
determine whether or not the home position is re-detected by the time the drive
signals are exhausted. Ifthereisa match between the number of steps traveled
by the print head and the distance from the home position to the home position,
it can be concluded that the print head has moved correctly over the entire print
area; othervﬁse, an error processing can be perfomed on the assumption that
some kind of error has occurred in the motion of the print head at some location
within the print area. |

' The above was a detailed description of the present invention based upon
a form of embodiment. However, tl_xe present invg_x;ﬁ@n is by no means limited to
the above example; it encf,_gt_npgsses all vanatxonsand applications that persons

skilled in the art can accomplish based upon the above disclosure.

[Explanation of References]
.. Body

.- Receipt paper

.. Print head

.. Journal paper

.. Platen

S g 0N -

.. Carriage guide axis



7... Stepping-motor rotary axis

* 8... Carriage-belt drive gear

9... Stepping-motor gear

10...
11...
12...
13...
14...
15...
16...
17...
18...
19...
20...
21..
22...
23...

24,
25...
26...
27...
28...
29...
30...
31...
32...
33...
34...
35...

36...
37...

Transfer gear

Star-shaped gear

Motion detector

Carriage belt

Carriage

Print head unit

Home position detector
Carriage belt pulley
Paper-holding leaf spring
External personal computer

Printer

. Control unit

CPU

Print head control circuit
Print head motion circuit

Print head print circuit

Error LED drive circuit
End-(_)f-paper LED drive circuit

Paper feed niotor drive circuit _

Paper feed motor control circuit

LED control circuit
Input/output circuit
End-of-paper detector
Paper feed detector
Cover-open detector

Receipt paper print area

Journal paper print area

Rightmost move position 37

14



38... Leftmost move position 38

Key: .
ST1 Start iniﬁahzatioﬁg _
ST2 HP detector? |
ST4 Motion detector? |
ST6 Move head to right.
ST7 Rightmost positioh‘?
ST8 Normal terminatib__p_"
ST3 Move head to left_.. _' |
ST5 Abnormal termin%aﬁgn

15
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[What Is Claimed]
1. A printing apparatus comprising:

a print head for p_rinting on a recording medium,;

a print head drive means for moving said pﬁnt head relative to said
recording medium; |

at least one reference position detection mééms for detecting the reference
position of said print head;

a reference position return control means for, by supplying drive signals
to said print head drive means, mO\;ing said print head to said reference position
in accordance with said reference position detection means;

a print control means for, by supplying drive signals to said print head
drive means, performing printing on the recording medium by means of said
print head while moving said print head;

a print head move verification means for detecting whether said print
head has moved normally; _

a print area scanning control means for, by supplying drive signals to
said print head drive means, moving said print head over the entire area of a
predetermined printable area in correspondehce with the detection of said
reference position by said reference position detection means; and

an error processing means for performing error processing including at
least disabling said print control means from performmg printing, if said print
head move verification means detects that said print head did not move
normally when said print head was being moved by said print area scanning

means,

2. A printing apparatus aécording to Claim 1 v{r_fherein:
said print head move verification means coii;prises:
a print head move detection means for generating move detection

signals in accordance with moving of said prmt head; and
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a signal compare means for comparing said move detection signals

generated by_said prin aﬂ-_move detection means with said drive signals

supplied to said print hi ad drive means; and

said print head move verification means determines that said print head .

has moved normally, if §aid move detection signals are in correspondence with
said drive signals, and - .determines that said pnnt head did not move
normally, if said move detectlon signals are not in correspondence with said
drive signals. |

3. A printing apparatus according to Claim 1 wherein:
said print head: move verification means compnses
a print head move detection means for generating move detectmn

signals in accordance w1th movmg of said print head, and

a signal‘-c_." unt compare means for comparing the number of said
move detection signals. geoerated by said print head move detection means with
a predetermined value,__a;;d .

said print headmove ‘\_'(_eriﬁcation means determines that said print head
has moved normally if thenumber of said move detection signals generated by
said print said print hea_(’_l_.-move detection means is equal to said predetermined
value; and T

determine 51

1at.said print head did not move normally if the
number of said move de te uon s1gnals is not equal to said predetermmed value.

4. A printing apparatus- according to Claim 1 iwherein:

said print area scannmg means moves, in accordance with said reference

position-detection meaiis, a1d print head to said ireference position;

said print head move s

erification means co;mprises a drive signal count
oompaxe means for comparmg the number of sai_ii drive signals generated by
said print area scanniﬁ ineahs with a predetermgned value; and

- determme that ea1d print head has moved normally if the number

- of said dnve s1g'na1s is: eq to said predetermined value; and
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determines that said print head dicl_no_t move normally if the

number of said drive signals is not equal to said _ﬁredetermined value.

5. A printing apparatus according to Claim 1 wherein:
said print control means comprises an int_erface means for receiving print
data from an external device and transmitting the status of the printer to the
| external device; and '
said ‘error processing means transmits the error status of the printer to

said external device in communication with said interface means.

6. A printing apparatus according to Claim 1 wherein the drive force
generated by said print head drive means in correspondence with said drive
signals output by said print area scanning means is smaller than the drive force
generate('i by said print head drive means in correspondence with said drive

signals output by said print control means.

7. A printing apparatus according to Claim 6 wherein:
said print head drive means comprises a stepping motor; and
said drive signals correspond to value of the energizing current for the

stepping motor.

8. A control method for a printing apparatus compnsmg
a print head for printing on a recording med1um, a prmt head drive means for
moving said print head relative to said recording medlum, at least one reference
" position detection means for detectmg the reference position of said print head;
comprising the steps of: o
moving, by supplying drive signals to sa1d prmt head drive means, said
print head to said reference pos1t10n in accordance,mth said reference posmon

detection means;
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performing, by supplymg drive signals to said print head drive means,
pnntmg on the recordmg medlum by means of said print head while moving
said print head; | _

verifying whether said print head has mov:ed' normally;

scanning, by supplymg drive signals to sa1d print head drive means, said
print head over the ent1re area of a predeterminé’df:printable area; and

performing eﬁor-é_i@éessing including at legst disabling said print control
step from performing prmtmg, if it is detected in said print head move
verification step that sa1dprmt head did not move normally when said print

‘head was being moved inl'é-aid print area scanning step.

9. A control method aécording to Claim 8 wherein said print head move
verification step compﬁéq_s_ the steps of:

generating moveédjéfe'ction signals in accordance with moving of said
print head; _ .

comparing said mbye' detection signals generated during said move
detection signal generatfop étep with said drive signals supplied to said print
head drive means; ' __

determining that said print head has moved normally if said move
detection signals are in"cbf;espondence with said -d'_rive signals; and

determining that sa1d print head did not move normally if said move

detection signals are not in correspondence with sa1d drive signals.

10. A control method';:a_cgprding to Claim 8 wherem said print head move

verification step comp the steps of:

generating move detection signals in accordance with moving of said

print head,

comparing the nu ) i‘ of said'move detectl__ ésignals generated during

said move detection sig';i'_i___ neratlon step with a predetermmed value;
print head has moved normally if the number of

said move detection sign: is equal to said predetermmed value; and
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determining that said print head did not move normally if the number of

said move detection signais'is not equal to said predetermined value.

11. A control method according to Claim 10 wherein:
said print area s,eanning step comprises the step of moving said print
head to said reference poe_ition in accordance with said reference position
detection means; and |
said print head move verification step comprises the steps of:
comparing the number of said drive signals generated during said
print area scanning step mth a predetermined value;
determining that said print head has moved normally if the
number of said drive signals is equal to said predetermined value; and
deterlnining_:t_hat said print head did: not move normally if the

number of said drive signa'is is not equal to said predetermined value.

12. A control method accordmg to Claim 8 wherem said error processing step
further comprises the step of transmitting the error status of the printing
apparatus to an external devme from which prmt data to be printed on the print

medium.

13. A control method ;__a_apcer,ding to Claim 8 wherein the drive force generated

by said print head drive rear sin correspondence with said drive signals output
in said print area scannmg step is smaller than the dnve force generated by said
print head drive means 1n correspondence w1th sa1d dnve signals output in said

print control step.

14. A control method accordmg to Cla1m 13. wherem sa1d print head drive
means is provided with a: steppmg motor and sald___dnve mgnals correspond to

the energxzmg current for _the _steppmg motor.
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15. A control methodzféécbrding to Claim 8 wherein said print area scanning
step is performed in col_';x_f'é:siponfdence with at leasf;_: f__éne of the following events:
turning the poweron for the printer; |
one of opening andclosmg the cover for covering the print head move

area; and

| cutting the recording paper. - /
S L
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