[Title of the Invention] Printing Apparatus and Control Method 645308 wros

[ Background of the Invention] [Field of the Invention] This invention
"-felates to a so-called serial prlnter that prints by moving the print head
~“felative to the recordi ng medium: In paf ticular, the present invention
‘relates to a technique of preventing aToss of pri nt data when the print
"head does not nove-: correctly Therefore, the present invention relates to a
technology that is strongly’ related to printers used in systens that handl e
nonet ary[’ﬂiﬂwofﬁmd]mmnt]la@ﬁ/ EOR [Description of the Prior Art] Because of
‘its structure, rial prlnter ‘needs to know t.he 05|t|on of the print
‘head. This is beca 5’@%8 DPRAr ARGy Q!lMP@?ﬂd exeofhead position, the
printer is unable to pri nt accuratel y at a given position even when a print
‘position on the recording nediumis specified. In this sense, the printer
-al so neeggaé%ﬁﬁwdfttﬁegﬁ%ﬁh@@] at which the recording nediumis nounted.

1n order to set the print :head at its initial position, a conventional

seri al p[ﬁ'lleitkpfthalkweﬂtmlﬂrl nt head in a specified direction until the

print head is. detected. b he pri:nt hed refereng |thndtector
‘Because t he rggé? ?Bﬁ o secaed ser tepgﬁewﬂeés Y BPENEhd of

the. pr i niRDke: A Bgag trQFather ﬁ?%h?'}e@&ﬁﬂ%L@Bﬁ%f%ﬂggk@isﬂ%eiﬁ@%r G5, (he

di rect i on e current’ position oward erence

posi ti onimeintivrorelatds to o tetbniriueafipreventingiadososf pienedatowhes thepemtt he
dritve notor _is operated to an extent uivalent to the anmpunt of notion, of

the prinheadzipesorotemayadtonteatly.t dderetarn, she mresenti Mmveptionarelates tea

Pt Fon el Bod i ot %@vegﬁtﬁtsﬁaﬁ SPIRs, Boed b Herbind s, '%'ldle
monetary data, such as POS/ECR 5

[Description of the Prior Art] _'

Because of its strtiéfiire, a seriél ﬁrint'er needs to know the position of the’

print head. This is beca _ '.e_t.-.mthout'knowmg the current print head position,

the prmter is unable to prmt accurately ':at a glven position even when a print
position on the recordmg" medmm 1s ) 'peclﬁed In this sense, the printer also
needs to know the posmo . whi
In order to set the ] rmt head a _:1ts 1mt1a1 position, a conventional serial
ead in: a speelﬁed direction until the print head is

eference 'osnzlon detector Because the reference

ich the: recordmg medium is mounted.

printer moves the print.
detected by the print ;_he=

position detector norm

at one e d of the printable area, the

direction of motion is uniquely determine as the ‘direction from the current

"position of the print head toward the referen ';pbéiﬁon detector. If a reference

- position is not detecte(if."_"e've when the ‘drive ‘motor is operated to an extent

equivalent to the amount of motion of the print h fd corresponding to the width

of the printable area, th printer determine that;the print head cannot be set at

its 1mt1a1 position, and ermmates processm b stoppmg the carriage motor.

Incidentally, the process r ‘Opera ‘on of settmg the print head at its initial
position is referred to ._?l_s the’ m1t1ahzatmnof the ;_prmt head, or, simply, as
“initialization. S




Ihcidentally, the process.or operation of setting the print head at its
initial position is referred to as the initialization of the print head,
or;, sinply, as initialization. 2 [Problens to be solved by the

| nvention] Seri al printersﬂare used as og%put termnals for various

i nformation- processing devices. In parti‘cular,. they are often used in
systens that are involved in handling of noney, such as POS/ ECR syst ens.
Confirming the details of . transactlons inwiting is deep-rooted in the
customary use of these systens and transaction data is always printed.
Therefore, for handling nDnetary fransactions using such a system the
results o I : h a system the accuracy and
reIiabiHEP p??ﬁp@;@;ﬁ%l Ggélo agﬂgnount i-nmportance. The
|nfornat|on prSeﬁabqngnﬂﬁ _Suaaﬁaa&aﬂ@mnt&ﬂnnhahiﬁnSvthﬁﬂiﬁﬁﬁnﬁﬂﬂMﬁ are
.normal Iy used by oRerator fvarying skill levels. Therefore, it is

i npor t ant P¥eegssingedeyices.c ;paaapelacro they rarer eftpabu§e mgms&nmg shat ange

abeence ot iR el Bine 3F ERECT Sl ok POSIECR Wl Ehhgrhibeden 1,
the convegbtaalzdf t!rﬁhbaéﬁéﬂ@ WAiRRL (8 de8pP-rdofed /i the @Q%ax‘yt uses oP Pifeilel! ©

to determ ne whet her or e novi ng operation was performmed correctly by
nmovi ng t heysbemss amhclramsauttme-_dam nenalways printedo (Therefoier forc hapdiingi on

and by settln the rint. head.at e reference ) I n ot her wor
the ret or BivneleryoRabsncians Beingoich & AV HETIGC TS uB I BTIPRE 06 SEIROH
oper ati ong, éﬁc}i a s?gﬁﬁh bﬂf'e 5 uracy and reliability of print results are of paramount
importance. :

The mformati‘

above are normally us

ocessing devices and associated printers discussed
y operators of varying skill levels. Therefore, it is
important that the pri be able to print reliably, regardless of the operator.
With a printer, an esp y important requirement is the absence of printing
malfunction that colii u =_al_(i'f;o a loss of print data.

In the conventional ij:itia]jzation operation discussed above, it is possible -

2 ation processing ealgpot _detect error. condmons in
rds, even if the mJtlahzatxon operation has normally
d-exist m the parts of '?the print area through which
_ These problems mclude a protruding recording
medmm on the path.-_. _prmt head motion, the presence of foreign objects, or an
error in the print heed tre
detect these problem:

sport mechanism. Conventional methods cannot



infer that noving of the print head to the reference position was not
performed correctly due to sone kind of error. The range in which the print
thead is noved by this processing, however, does not necessarily enconpass
the entire area in which the print head3can print. Therefore, the '
initialization processing cannot detect error conditions in the entire
area. In other words, even if the initialization operation has normally
term nat ed, problens could exist in the parts:of the print area through

whi ch the pri ead did ese. ns include a p rudi
acordi ng heclheTaRTe datyatioRig s RERE priRnt AR R R R0
obj ect s, s&h §?9rﬁitf}ﬁhdbﬁntg%nlaiﬂ16ﬁ eRSl I §ﬁ§?ﬁ%hs@&ﬁ@%@iﬂﬂat§%@ﬁtthéﬂa| ,
nmet hods cannoft detect these probl ens. heref ore, "conventi onal | i/) it is
possi bl eptindér has meceiged &qmrtheunﬁﬂnmtmn-ptomsﬂmgaeqmpmeﬂtuadmbﬂm@o e

condi ti on exi,s I.n su.chacse t he i nt dat:a |chthe |nter
recei vedelraseﬁ]f%m ther BriRger B os%tsgellf?gpee&e qrgﬂ AmaRaDle & ased

f h I
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i nvol vedirvelveliil hagdlihgofneoneyl Summary of the Invention] An obj ect of the
I nvention is to sol ve tﬁe above problens by providing an i nproved printing
apparatus and its control method which are able to detect potential errors

in trans[serrl n trﬁhgrlln%n on]d previously to the printing operations.

An object of the invention is to solve the above 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 tv‘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
dncludmg disabling the print
control means from performmg printing operatlons if it is detected that the

processing means that performs error processing,

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,



7o solve the problens cited above, the printer in the present invention is
provided with the followi ng nmeans: a print head; a print head drive neans,
.a reference position detection neans that detects the reference position of
the print head; a reference position return neans that noves the print head
to the reference position; a print cont ol neans t hat performs printing on
the recordi ng nedi um by neans. of the print head while noving the print

head; a print head nove verification neans that detects whether or not the

print hegd has. noved nornal Int e poyes t he
ri Nt helte BRI RS AB ertorPrestinedhar sRHIn Bt PR SaiRlfEer "t e
ref er encey RBRI ddcofting ARUBGIS This thieveRtse 'i;Eé“lSssP%f i dﬁﬁa Qiiiri thgans,
and an error processing neans that perfornms error processin I nc udlng

di sabl i ngnnhﬂgmpematlonrthabWonhhnecmﬁﬂn@mdtmnnfr@emmmthezgl wang if

I s detected that the grl nt head did not nove rnormally when the print head
was bei naR¥BHNE OPERRtioR; nt area scanning neans. This allows the pri nter

the print  heott iBREPREABRL Ao, chod Bl pileh LR e
exam ne §hepFSé a0priv@t hédd nidkid aetmnpﬁfefaasnﬂfhtcgéﬂaatés’mdve déiestioANner

the printer can detect the presence of any obstacles over the_ entire
pri nt abl elgaabam lageondiange twithemeoving of cthetmnprhead regudi a signah copmazel e i s

ETNERT I A L AT S A
![Ohlen:)r ?ﬁét‘ﬁh él %h%teiﬁ'“g% hﬁ% Hﬂv@@ﬁéﬁ{é Oh tlﬁélhas‘@ the pefiftef détectﬁha{fltheon of
motion of the print head is normal if the move detection signals are in
correspondence with the ;d_1_'1ve signals, and otherms_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 tcthe error.

Moreover, the print head move verification means can also comprise a
print head move detec_‘ti_c_n means that generates.move detection signals in
accordance with moving _cf the print head, and a signal count compare means
that compares the number :of 'the move detection siénals with a predetermined
value. In this case, the prmter detects that the print head moved normally if the

number of move detecti S1gnals is equal to the predetermmed value; and,
otherwise, detects that th matlon of the prmt head is not normal.

This enables the prmter accurately to debect any error in print head

motion even if there is ange in the phase d1ﬂ'erence between drive signals

for moving the print head and the move detection: sxgnals
Moreover, the prm "area scanning means can be configured such that it
moves the print head over the entire printable ar a from the reference posmon

e verification means can

to the reference posmon, ‘and ‘the print head

comprise a drive S1gna1 count compare means that compares the number of

drive s1gnals generated. by_:the print area scanmng means with a predetermined

value. In tlus case, the Ip-nnt area scanning means detects that the print head




the printing operation. It is preferable that in this case the print head
nove verification neans conprise a print head nove detection neans that
sgenerates nove detection signals in accordance with noving of the print
head, and a signal conpare neans that caonpares the nove detection signals
with drive signals that are supplied t 0t he print. head drive nmeans. In this
case, the printer detects that the notion of the print head is normal if

t he nove detection signals are in correspondence with the drive signals,

d oth ] det ect hat..th ti f th int head |, Thi
i FE A N A R T
the noti gy, i dthePhvidtCalle PrHE afbil EhAhE FRERE dbfectd tha tRY priidd
novi ng nechani smdue to the error. Mreover, the print head nove

veri fi cahead di¢ ao$ noawe nbmmallpnpri se a print head nove detection means that

gener ates nove, detectjon signals in gccordance w th noving of the print
head, and a sﬁ‘&h%le“@gtﬁﬁ t%mmf@rn@aagtesmﬂ%hsahe@w RIXOEEOVEr {hfe nove

ot cot s PREFEPRac a¥eh b B SR COMAEatirk el RobuiFRTne MGURIATNE, o,
si gnal s hgpegiadimdand Fgdirdtd SieRallih Fétpense 30 the BidiiunbSthe piehehbad! hat

the notion of the print head is not normal. This enables the printer

accuratel y t oOnecthecothenjhamd; preferahlyithe printoconsreloneaneshavldbegrevideda
change i n.t,he phase di fference bet.ween drive .signals.for novin he print
hoad andWitban gy e iae e R iR Dig e G pramicatlngs Fifthe SRterndL ddvich
. means ca e ' ' e nt hﬁf&‘ﬂ' ire
pri nt abl glsgf ggé)? ?%%lﬂogeﬁ‘?grﬂelﬁﬁs %%g\lﬂﬂ"(ﬁ;% c?%%lﬁgurlesfoer enég¥€%$ h&,lﬁ%xﬁﬁt and

t he pri nthépamhtrheeel eaorrfstafais tonthieexternahdevicpr Tids @ndblesethei priaterctount

conpare neans that conpares the nupber of . . .
P no the externr;? 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 us_es a stepping motor, and the
drive signals for the stepping motor preferably should be signals that
correspond to the énergi?ing current for the stepp_ing motor. In this case, a
-current larger than that used for scanning of theprmt area is supplied to the

stepping motor during a normal printing opérétion. '

[Brief Description of Drawings] _

These a’nd_other objects of _fhe invention wﬂl be better understood by
reference to the description, .'ta_l'cen 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.



drive signals generated by the print area scanning neans with a
predeterm ned value. In this case, the print area scanni ng neans detects
«<that the print head 5 has noved normally if the nunmber of drive signals
‘is equal to the predeterm ned val ue, and, otherw se, the print area
scanni ng nmeans detects that the print had did not nove normally. This
enables the printer to detect print head noving errors over the entire
print area with a sinple configuration, w thout requiring the provision of
a speci a},. S ¢ pnerate signals. . in response to.the tion @f the print
oot onFifhe bR Be of bHE Bodepl ov iBRr A B R it%, v B A b
provi dedF%.tS!ls%dh%h%ﬁ@ﬁ%n%i’é\ﬁ of fRé pEﬁ{tEPEHEWﬁQHTFiEr'. gations with an
external device; also, the'error processing neahs should be constituted so
that it FEin4tisanfowchatteshowing deexamploof priat beatcontxol groeadvak ofdhece.
This enables the printer to.notify the external device if a print head
not i on e‘FWFOli%’sffg’t‘éngij%ﬁ*(?er to induce the external device to disable
the transm ssion of print data. Furthernmore, the drive force generated by
the print head drive neans in response to drive signals that are output by
t he pri nfDétaiisd Pexaripion éfathe Inveheioap! y shoul d be smaller than the drive
force generated in response to drive signals that are output by the print
control meansThafollowaingoissa detailed expdanabion of theinventinn withheeferanee thead
duri ng g%[ma.l rinting operation in which the print head is noved by a
| ar ger a\)’?—ﬁ'”ﬂg'rce If no print head noving error is detected when the print
area is scanneg, 1lghowd # séififatit'PaR vidl of askilfd: HHIGR IS an BT iftIoRRP NG
of the present invention. In particular, the figure only shows components that

are involved in printing'_-;ope_raﬁons. 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 printeris qié;fprovided with a print head unit 15 that moves along
c;.arriage _gui_de axis 6 ii_x-jé.._-direction that is across_' receipt paper 2 and journal
paper 4. Said print hea'd_."._t_;nit 15 comprises a print head 3 and a carriage 14 on
which print head 3 is mounted. |

Carriage 14 is suﬁﬁorted 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-_. éi;__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 carriage belt 13 rotates, print head unit

15 is moved parallel to carriage guide axis 6 by the part of the print head unit

* that is connected to carpggé belt 13. __ _
Carriage-belt dnvegear 8 is engaged with:stepping-motor gear 9. As
stepping-motor gear 9 rotates, the camagebelt drive gear rotates in the
direction opposite of t1i§ rotatmn of stepbing—nioiﬁf gear 9. Stepping-motor gear
9 is directly linked to stéépinggmotor rotary axis 7 When the stepping motor
control circuit, which 1snot shown in the figure, rotates stepping-motor rotary



drive signals for the stepping notor preferably should be signals that
correspond to the energizing current for the stepping notor. In this case,
.a current larger than that used for scanning of the print area is supplied
.to the stepping notor during a nornmal printing operation. [Brief
Description of Drawi ngs] These and ot her! objects of the invention will be
better understood by reference to the description, taken in connection with
t he acconpanying drawing, in which: Fig. 1 is a plan schematic view of the

' | . nmbqdi f th . pfon. .6 Fig 2.is. K
B e o B ST AR Bhut PP RRE i B8 oo £ e Ao 2°%
schemat i ghd §1pping BY¥teF. the printer shown in Fig. 1. Fig. 4 is a flowchart

showi ng an exanple of print head control procedure of the control system
shown in Fi g. Stepgifgimotordgems & iipt alsn ehgaged |withntramsferTigeaf 010.0wAsg i s a

detail ed explanation of the. invention with reference ;t]o raw ngs.: Fig. 1
shows a %‘@RBH%E‘F‘&O%F gRayY aorates.d SFF%&P}‘ BGRY Egtates LB APROSIEN

0 L ; _ ;
vl vedt! RS offtiod eRBEsy i uotar, Beas 00, Traflftef i3 1T ITRBREHE ettt @
houses r s@idiapedPgéar? 1and AsotiangferPges¥ 10 rétated)athd! belr-shipledogémt ilan.

These items are. arranged in parallel along the path through which print

head 3 rotatesin the direction opposite of the rotation of _pransfer gear 10. Star-shaped
gear 11 comprises six bl'adeéshaped plates, the blade being disposed in equal
intervals. The blade-shaped 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 bladé.'-'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 print 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 shqﬁvn 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_'éi' words, the control unit detects the presence or
absence of a motion detegfion signal by comparing 2drive signals with motion

detection signals. Asa result, if a motion detectio s1gna1 is not generated, the
control unit 21 deteming?;that some kind of errorh s occurred in the motion of
the print head. In this caaa; th_"e stepping motor has i_'oduced a condition known
as an out-of-step conditioii; Theréfore-, the dete_(_;_i_ n process that determines

whether or not a motion-pa,s beéh performed corr y 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
positiqﬁ detector 16 incor_pfg_‘pira@es a built-in photo—iﬁtg_e_‘rrupter. In the figure, the

photo-interrupter generafé@{ a L_ome position detecﬁﬁh signal as print head unit



roves. The printer is also provided with a print head unit 15 that noves
along carriage guide axis 6 in a direction that is across recei pt paper 2
-and journal paper 4. Said print head unit 15 conprises a print head 3 and a
carriage 14 on which print head 3 is nD#nted. Carriage 14 is supported on
carriage guide axis 6. The |ower portioff 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

g(ra;\r/%greg? Iﬁ%‘ge%ccar % %g‘ésﬁg?@ % %‘?%gﬁ? otoafttb %%Taéﬁ #ngg%r I psghéﬁg&se | ong
axi s ext gRdsod fi¥hhétokehsor, When hite pasition’ddta&ir 16/Has rfe@hﬁtfdaé hofie Nt

head unit 15 is noved parallel to carriage guide axis 6 the part of the
print hepdsitGiont deteation ssignak dueast motmmucmcaQeZ%,bden&n égr?ag@pbeﬂhe drive

gear 8 is engag W t h st eppi png- nog or ar 9. .As ste n-rm ear

ot at os. FYRBORL the slomRng TpTar Anh Balte dhg eatio of RERR A T Whposi Lo of
the rotation of stepping-notor gear 9. Stepping-notor gear 9 is directly

| i nked to stepping-notor rotary axis 7. Wien the stepping notor control

circuit, whicAtithigeime,sfhefotationhstebi @i, for thiatsteppingppiotor i®ket té O ary
7 axis 7 t he Stga?)gl ng- not or gear rotates i.n the sane direction as the

r ot at | oninglicating heppesitjorot which apnnt diead: wnitgbsrhalted ag| the mfga@}w with
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Tr ansf er nfi36# frbth tite pHAGGAGNvhith the rotation step ‘count for the stepping motor
was set to 0, it is possible to determine the current .pos1t10n of print head unit 15,
based upon the rotation step count for the steppixig' motor that was counted.
| Fig. 2 shows a block diagram of the control system for the printer in the
present .embodiment. The printer in the present éﬁlbodiment is provided with a
control unit 21 that controls the operation of the ."_e_ntiré 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 othe)_: type_s of information related to
printing are input from personal computer 19 to if_xf;pl'xt/output circuit 31, which
provides an interface with external devices. ""-::‘@ontrol 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.

Also input into inputloﬁtput circuit 31 is mf rmation that indicétes the

status of home position detector 16, motion detecto 12, cover-open detector 34,
.. The detector information

I on this information, control

paper-feed detector 33, and end-of-paper detecto
thus input is processed by control unit 21. Bas
unit 21 controls print head motion circuit 24, pnn cn'cmt 25 for driving print
elements prowded in the print head 3, error LED (inve circuit 26, end-of-paper
LED drive circuit 27, and paper feed motor drive c1rcu1t 28 through print head ]



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 conprises six bl ade-shaped pl ates, the bl ade being

di sposed in equal intervals. The blade-ﬁhaped pl ates are arranged in
positions that can be detected by noti oA detector 12 which detects the
notion of print head 3. Mdtion detector 12 incorporates a
photo-interrupter. The photo- |nterrupter geherates pul se signals when a

z'hfz:?s;z“a e e R

Contr ol F,or t he pr| nter in the present enbodi nent, shown in Fig. 2,

confirms t at pritnt head unit 15 has noved correctly based upon the nunber
of pul se signkl regporseatee ihdtyuctién frotetloedd coitiol tinenit 23cheadnmotibat a
drive signal, for moving print head 3 is supplied to the s )i ng .not.or by
head mot@EeRiEiZ4cin thtzmgmtnemhoa nbcan generrte e tmeSdeﬁe gatvg SigRdlsl s
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detection signals. As a result, .if a notion detection signal is not
gener at esipplied toonagoketination phades efthenstepphsg mobtoe By ndrymgéhe onrread

occurred in oot | f the nth | p . this. case, e ste not or
has prooi&e&ﬁ“éﬁt@n ?ﬁteo Cintabnthas Bug Sggs of tA¢ dRveaEhalsont S ARG 8.t he
det ecti Leﬁfeﬁ‘h }y\,?ﬁ ;ﬁgrﬁ% of noti on has been

erre

per forme orrectYy I'S s?’mtl nes re as an out-of-step detection.

home posi ti orWisinepiiatink head constdd dimuit Ize dmédts drbad mbtibadyrchit Bidrte
position detector 16 incorporates a built-in photo-interrupter. In the

n

A

figure, ewdusidsive signalsthatgengeateatoagendrivadopps; ondhegentrery duENgnal as

print heﬁ‘gn%' Ihead move venﬁcatlon processmg, to be descnbed later, i.e., processing
steps ST4, ST6, and ST7m Flg. 4, the head control circuit provides an
instruction to output dnve signals that generate a smaller drive torque. If the

A

print head is moved cdfreetly in the print head motion verification processing,
this ensures that the prmt head is moved accurately in the normal prmtmg.
operation in which the prmt head is moved using a large drive torque.

The above circuits- pan_.;_easﬂy be realized u§mg constant-current drivers
in which a current value can be set, digjt_:a]!analog converters, and
voltage/current convertéffsé 'T.herefore, a _detaiied description of the above

circuits is omitted.

The following is an ':xp" anatlon of the mmahzatmn at power-on time, and

the operation fo]lowmg e ml'aahzatmn of prmt head unit 15 with reference to
Fig. 3. Before mltlahzah on,
between the leftmost move po 'mon 38, or the nghtmost move position, 37. At
which position the,pn_n___t 'wea__(___l;;:umt will be loca d-=before its initialization is
indeterminate. In parnc ar,1mmed13tely after

unit 21 does not have anymformatmn about th

ptnnt head unit 15 _ay be located at any position

e power is turned on, control

esent position of the print
head unit. -

When its 1mt1ahz"l on. ;'ommences, print head unit 15 begins to move
from its pre-mmahzatlo po ﬁon to the left edge of body 1, at which home




8 15 noves to the left of body 1 and a part of carriage 14 passes by the
detector unit on the photosensor. Wen hone position detector 16 has
.generated a hone position detection signal, head notion circuit 24, shown
in Fig. 2, stops the rotation of the stgfping notor and halts the notion of
print head unit 15. At this tinme, the r8tation step count for the stepping
motor is set to O indicating the position at which print head unit 15
halted as the reference position. By countlng the successi ve nunber of

ot at | on PEEHEPR, ghtrcter, 16, R ETARH-n W heRoping HRE unif' 48 Ba¥ FEaislots o (o
det er m neefehifdst HdveHosRoon tgsoﬁﬁhawdh'yttﬁbe&%kéﬁ']inelin HBL 586

rotation step count or The $teppl ng notor that. was counted. Fig. 2 shows a
bl ock di agr acoopdandte witht thd Iopsé qmsitmnt&aeptomnsxgnal rgeduatmh:ignhome
enbodi nent . The pr| nter in the present embodinment is provided with a
control wesitiomdetestorckhi rol s t he operation of the entire printer.

o aorar oo Boy dBefondl it RS U intlnlautl, ShbEA
i ncl uded ghimidited wmix@fmm HeRd W@ IS Hhales B ¢thamilitial Pesitfod BrétRiteRfimaal
conputer transmts print data and other data to.the printer. Print data,

control celathredty thadreference tnostiomf e.gnf therteftmost eratecositiopr 38 tinnthear e
i nput from sonal uter,.19.to. in output-circuit 31, which vi des
LRI 5 AT IS EA R et D AT S AL e

conposed inting operations on the print paper through
pri nt hegg{ conygq Cl rg%?%fégﬂgnd other circuits, based upon the input

However, if print head unit 15 is located in receipt paper print area 35

hefore 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'print 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 terminates abnormally.

When a printing operatlon commences, any print data received -from
personal computer 19 is. sequenttally erased from L print buffer in the printer.
Therefore, if the prmtmg operatlon terminates abnormal'ly, as described above,
the data is lost without being prmted in a .epnghtlon that affords visual
inspection. o o

On the contrary, m the present mventlon;'*home position detector 16
detects the position of prmt head unit 15 durmg the 1mt1ahzat10n of print head

umt 15, and then print head unit 15 is moved through the entire printable area
from leftmost move pos1t10n 38 to rightmost move posmon 37. In this manner,
the present invention achleves the detection of anomahes anywhere in the

entire prmtable area. The ent1re printable area refers to sheet paper print area



i'nformation. Also input into input/output circuit 31 is information that

I ndi cates the status of honme position detector 16, notion detector 12,
cover-open detector 34, paper-feed detector 33, and end-of - paper detector
32. The detector information thus input_is processed by control unit 21.
Based upon this. information, control untk 21 controls print head notion
circuit 24, print circuit 25 for driving print elenents provided in the
print head 3, error LED drive circuit 26, end-of-paper LED drive circuit
27, and per, feed potor drive cirguit, 28 through print head 9 control
ol rcars 98 heeRERal Bapor. Print areasse, ihich.prk facated hefueots filtmest mOVELI ¢ 20
respecti ; I g%l]&ﬁ“;s MV BostibR 3y i Pig Bead control circuit 23,
head noti‘ggﬁﬁgflrs?u%lt?& I'n t"E’e prelgent enbolgll%{gnt- can generate two types of
drive signal sThe fdllatiridgeiseat exiplanation efithet fbow lof initEdpiatipnegerationkinh is a
print head drive nmeans, This is, because the drive signal specifies the
current ﬂtﬂmeebw%ﬁbemm ﬁ%ﬁgrﬁ'eﬂl‘i}aﬂgﬁe 15t 1amd 3¢ eppi ng

mot or. By varyj cur-ent: specifj.cat.io liye ¥ types of
ToLOr B VAT BSSFHAGEMoR RGN0 S rlRHA S ATET 0 daBiRes of
st eppi nowhRikkr oMVt %d_nﬁb'ﬂébitibﬁadefe@f&rr 96 kad @énbrARddhrkehe peAdoAvt i on
circuit 24 to output drive signals that generate a |larger drive torque; on
t he cont deteytionlsigned. Jf homédpesition\deteetor 16atitinet gemeratesa hgmet podition

described | ater,_.i.e., prqcessing st T4, ST6, and ST7.in.Fj 4, the

head contsigetion sigal sbolanecests el FhorFish TRevssumat nard vBitt §hupter nat

gener at e, 50%h b9 Yrneay L7 Stps $T2 HRE 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 motien detector 12. If no signals
were generated by moﬁeﬁ;ﬁdetector 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 thiqix.gh. the interface. If there is no print data sent from
the personal computer m the printer, the printer may go to an error condition in
which all functions of the prmter are halted un! the printer is reset by, for

he operator has to turn off

example, re-application 6_fithe\'-power. In this cas’_e;E
the power and turn it 01_1'-;gai1;i after removing th i_uése of the error state, i.e.,
the paper jam. On the ot_l_jer hand, if there are so prmt data remained in the
" ion in which the printer

printer, the printer Wlllbecome a stand-by co
‘makes LED control circuit

asserts error condition agamst personal computer
30 and error LED drive circuit 26 to flash error L ‘on an operation panel not
shown in the drawings, andls waiting for an error recovery instruction from the

personal computer or the?épefator through a sw-itg:ﬁ?_-provided on the operation



print head is noved correctly in the print head notion verification
processing, this ensures that the print head ir's noved accurately in the
hormal printing operation in which the print head is noved using a |large
drive torque. The above circuits can easily be realized using
constant-current drivers in which a curtent value can be set,

di gital /anal og converters, and voltage/current ‘converters. Therefore, a
detail ed description of the -above circuits is ohnitted. The following is an-

7ol 1 ow nBSBRL. Hierih sk eStigble, T aRRtTats heertion O the vl LR i o

fol | owi n§@ PVEET 2ads & _

3. Bef or gohiHdki1lal ZRlch@ih cdiib ik : ' "ﬁﬂﬂh I ition
bet ween ts ﬁﬁ%f@%@%@ec%gpt?%ﬁaﬁﬁn%? the 'rlag tn rrggq;é Eﬁgf/égi%ggi&{% 37.
At whi chtiveprintalatafeomrsentitie taltheprinter.l be | ocated before its :

initialization is indetermigate. |n particular,i diately after the power
is turned on, Qmhee sthemhandy wpg \genergtad by metion detastor 12Ha

124 Tid® ST P APOIRATYLACH
o ine. neB by eshiofor e BARE niBkSs attEled (anbiBLblExbdsts Bler TR 1™

the | ef t ya@e PintRENd bnifl5 ¥y 6o BFtowarld RSiEhO BEIEE! BT Ahécks

provi ded. When print head unit 15 has reached t'he | eftnost nove position,

38, indi the amndyer tfedtivelstepd forethepstepping abtonite deterstinpswhether arrnietnce

with the ho ratg,? by home position detector
21

16. In aPTaY '\IEJ‘;’[’I’J&IOI% ’gle%ttleliéﬁéﬁss;t%ﬁg%%gsg’t Boithe initialization

operation In ST7, if print head unit 15 has not re'_ach_e_d rightmost move position 37,
control loops to ST4. Steps ST4, ST6, and ST7 are performed repeatedly until
print head unit 15 reaches rightmost move pos_ition 37 which is determined if
predetermined numbetﬁf—driving pluses are jge%xerated. In ST7, if print head

. unit 15 has reached nghtmost move position 37 , eentrol proceeds to ST8. This
indicates a-normal termmatlon of the initia]iz_at{ibn of print head unit 15.

The text above':(ie.s__cribed the initia];izatien of print head unit 15 in
conjunction with the eﬁerjati_on of turning the power on. Print head motion
verification over the enﬁiﬁé;{printable area, as described above, is also performed
after print head unit 1‘5'j:§§_-_-_ijnitia1ized when thé printer cover is opened or closed
or when receipt paper is cut in order to issue a;;teeeipt. Errors relating to the
motion of print paper orprmt head unit 15 are hkely to occur when the power

for the printer is turnedon, the printer cover is opened or closed, or when receipt

isissued. Therefore, it
_ cases.
Although in the

- motion detector that pe ormsa one-step feed%an} tputs an associated signal

be detected by generating

umber of motion detection




t‘erm nates when print head unit 15 halts at the initial position
predeterm ned relative to the reference position, e.g., the leftnost nove
position 38 in the enbodi nent. Subsequently, the input of print data from
personal conputer 19 initiates a printing operation. However, if print head
unit 15 is .located in receipt paper pril area 35 before initialization and
there are no paper troubles in this area, and a paper jam has occurred in
whi ch journal paper 4 has protruded beyond paper-hol di ng | eaf spring 18

ont o the rm n ath prr ead 3, pr.nt, head unit 15 asses t gh
Cecei pt EBEIS. prPAmemodiss FHSGR g e : eRonBgBed is epalhsy
ot (| oLkl MRS EbHred BOBHAS of Weive LBRLRY hid diB2C
uni t begl ns a pri nti ng oper tl on ecause 0 Pri nti ng 1 ns ucti on rom

per sonal pasgsut ¢t #fbtion r eleeeatioxpaBEgnaﬂsané g.ouwifin papesteppidy t anotor
correctly pr|nt|n on. recei pt _paper. 2. print head unit 15 attenpts to print
on j our nagce. p@ﬂn ecelexation, Yﬁlmﬁhoéﬁ)@mﬂoy -in a paper jam and

consequent |y ot exec orrectly,and the i nt B9 0 ration
o Y R RDrb oo B B bR St RoF S 2180 B iR ARG DhiiBngRRL" L o0
[ ecel vedmbhg BT AR PrifPTRA®! inkledd SCAHEN A détaenn DE OffieR. dtiovet
buffer in the printer. Therefore, if the printing operation term nates

abnor nalémboélmemscfﬂhmdsabhnsemethed davalves causing\printubeddidntp praketad in a
condition that atfg{‘ C%egﬁ i ns ectron %the contrary, in the pesent

i nvent i oFECIRTORRIOR 1Y ?’é@tltﬂs en daithehome p ‘E?F“Eﬁ“r'lﬂg €ad
unit 15 f n nt
head uniM@?S&hmﬂ)?e %lﬁ% %Epﬁ{e}egn ?%Een%t rl n %BP%%?%}’*@O% #)%'s@n'ﬁ'é nove
posi ti onnahbes. @w@hmﬁbemﬁﬁrﬁﬁbssitghﬁls génex}ated Hhsthepagprocabienpéas dat

i nvention achieves the detection of anomalies anywhere in the entire

pri nt abl Rreseibed breawse theedistangesihat thearintchead tnayelsinethgrgeiprogation ar ea
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; othervrise, 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, the present invg_:;ﬁ@n is by no means limited to

the above example; it encompasses all variations, d 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



35 and journal paper print area 36, which are |ocated between | eftnost nove
position 38 and rightnost nove position 37 in Fig. 3. The following is an
.explanation of the flow of initialization operations in the present
i nvention, shown in Fig. 4, with reference to Figs. 1 and 3. Wen an
initialization operation is conmenced im ST1, ST2 exam nes whet her or not
honme position detector 16 has generated a hone :position detection signal.
I f home position detector 16 did not generate a hone position detection
signal, gondgrol.proceeds to QT3 which noves print head unit 15 by one step
to the I‘éff{g PH@W‘ 91'§‘17t§5§ and ST3 are repeated until such tine as a
honme posgt i@gnsietEbilt @ivd is generated by hone position detector 16.
When a hore positiion detection signal is generated by honme position
det ect or9.L65teppSimatongeat proceeds to ST4. ST4 exani nes whether or not
the notio glt thg?.xpri nt head has been detected by notion detector 12. If no
si gnal s Werel IPOSRELY by notion detector 12, i.e., it was detected that a
not i on r correctly, control proceeds to ST5, where an error
pr ocess?ﬁg"{@aﬁ%ﬁﬁg‘g%&ﬁe error processing, at a mninum disables
printing12.TIMstiealdtesgteent any | oss of print data caused by a notion error
during printing. In order to alert personal conputer 19 not to transmt any
further bd.i.féantiage belhe error processing also transnmits an error status
t hat instfat(gzs a.printer error to personal conmputer 19 through the
i nterfacer Y2 % is no print data sent fromthe personal conputer in the
pri nter,lﬁ.h?ﬁﬁfﬂ%ﬁ&dﬂﬁv go to an error condition in which-all functions of
the printer are halted until the printer is reset by, for '

16... Home position detector

17... Carriage belt pulley
18... Paper-holding leaf spring

19... External personal computer

20... Printer
21... Control unit
22... CPU

23... Print head control circuit
" 24... Print head motion circuit
25... Print head print circuit
26... Error LED drive circuit
27... End-(_)f-paper LED drive circuit
28... Paper feed niotor drive.circﬁit _
29... Paper feed motor control circuit
30... LED control circuit
31... Input/output circuit
32... End-of-paper detector
33... Paper feed detector
34... Cover-open detector
35... Receipt paper print area
36... Journal paper print area
31... Rightﬁost move position_37



exanpl e, re-application of the power. In this case, the operator has to
turn off the power and turn it on again after renoving the cause of the
error state, i.e., the paper jam On the other hand,if there are sone print
data remained in the printer, the printer will become a stand-by condition
in which the printer asserts error condi®i on agai nst personal conputer 19
makes LED control circuit 30 and error LED drive circuit 26 to flash error
LED on an operation panel not shown in the drawings, and is waiting for an
error reggve instruction, fromthe personal conputer or the operator

t hrough 29swl-€fmost BaveResiHoR #8 operat i on 12 panel . However, it is
desirable to maintain assertion of the error condition against the personal
conputer during the initialization procedure to prevent the print data from
sendi ng Keythe printer. Oi‘the other hand, if a signal was generated by
motion detector 12 in ST4, i.e., if the notion of the print head is

det ect edSTdoStawlinjtiglézatiien.t o ST6. ST6 noves print head unit 15 by one step
t owar ds ight. of hody 1. ST7 checks the nunber of drive steps for the
st eppi nghﬁ%t W?Steﬁgqrgrm_ne whet her or not print head unit 15 is at

ri ght noSSTAOKFotiiISHeleRtbr37- IN ST7, if print head unit 15 has not reached
ri ght nost nove position 37, control |oops to ST4. Steps ST4, ST6, and ST7
are perf ST6eMovedesadett sightiti | print head unit 15 reaches rightnost nove
position_ 37 which is determined if predeterm ned nunber of driving pluses
are genePateBightmestposptionst i nt head unit 15 has reached right nost nove

position , t eds to ST8. This indicates a nornmal ternination
of the i ﬁﬁ\él al’l zaa?i%{a)lr'{&{or?&% 1nt head unit 15. -

ST3 Move head to left.
ST5 Abnormal termin?ﬁgn




The text abave described the initialization of print head unit 15 in

_________ N

conjunction with the operatiomof turning the power on. Print head notion

__verificationmm m"mlm i )igmpri ntabl e area, as described above, is also
performed af tiexiin ! WH” it 15 is initialized when the printer cover is

opened or cl osed" or* wensretei pt paper 16 cut in order to issue a receipt.
Errors relating to the notion of print paper or print head unit 15 are
likely to occur when the power for the printer is turned on, the printer
cover is_opened or closed, or when receipt is issued. Therefore, it is
effectiv tﬁér ﬁﬂﬁdkaj nitialization operation in each cases. Although

I n the pgesen ' t | L. .S constructed using a notion

det ectori‘t hatAﬂ’é&ﬁ@ﬂhs%@aﬁégﬁss&e&ﬁﬁ#g@(#‘and out puts an associated signal to

i ndi cate the a?,gﬂm%ﬁf@rpﬁﬁﬁggdﬂwatr@@ramgg{b@ﬁnghe print head over the
) g o1

entire printable area, thi's should not be construed as limting the present
i nventi on. Anapuintdieast dpiveaneans for mbuingsaidyirint bead a¢lstivedodaidkct ed by

generating a,prescribed nunber of drive signals, counting the nunber of
mot i on d%ngQ 415&%%;3 that are generated when the print head is noved a

prescribed di g Eﬁgg?ng?&ei’éﬁi%%sﬁ%gﬁbﬁ ;ﬂg{&é}ﬁ'}oﬁ%@éﬁg 551{ (gﬂzg{;t?n%’.tﬁ@réfﬁf‘ence

predeterm ned nu a s net ective In cases in

whi ch a psdition ofsaidpring lenel; oyed in which the relationship varies between
t he phases of drive signals and the phases of notion detection _signals,
e.g., when aa refespnespositigndieture eprirgl meangdon| byt sunnlying dyive 8is

Sg‘ro: ]9 zfﬁfd) %:qli'iétprxlﬁ{t@era% dﬁvg _(x)nnepa s?xsr{(}\;iilgg sgle@f}?r(ﬂ[lg flegét @o galu 0re eererl{(S:éa gosfi E)n
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



notion of the print head instead of the notion detector of the above
enbodi nent. That is, this nethod invol ves causi ng pri-nt-head-3—to—rtake a

r.eci procation fromthe home position to the home position and, ing the
nunber of drive signals required during that oper atihmm'!@ ﬂmﬂ“ bed
nunber. The nunber of drive 'signals gendfated in thésMEE scan be
prescribed because the distance that the-print head travels in the

reci procation is known. Alternatively, this nunber of drive signals can be
generated to deternine ether or not f1he hone, posi.tion is re-detected by

mpare means oy comparing, said moyedateetion signals t he

the tine the drive &P§Hat "

nunber of t §5kiRYhbAE nhéy : Talo - A St rﬁg gm{i e home
position %e%bt?ﬁ%dhlf)fﬁ%ﬁgom 't'=l-5'0_n?§ln'?6 %ﬂ%e%gﬁgg%g%%ﬁ%&t e eL§r1 n %:ead has
nmoved corsupplied tosaid phimtdidad dripe méarsy; aad ot heavm ;se, an eL_r or pr OCESZI ng
can be perforned on the gssunption that some kind of error has occurred in
the notion of SaHbppmtheadsngve verificationgneans determines Heatwaid printdzeadrne

- inkhon of cthe. i i on based f
of enboa HeAEvE bEtm ARSI 210 Blor oeetiRh SifHIs Y TR oS dRnRENERE o 1 he.
above exagid Grivelsi@ialeRag S e Hepbimitils thiak 887d ﬂﬁt%ﬁh'agtﬂo%ﬁo&é‘at persons

skilled in the art can acconplish based upon the above disclosure.
[ Expl anamogmally, iesaidances fetectionBigiyal? are riddnicotrgspprderice withrsaid head
4. .. Jourﬁl da g.[s 5... Platen 6... Carriage guide axis

ve 1g'B . :

3. A printing apparatus according to Claim 1 wherein:
said print head-—rﬁb&é verification means comprises; |
a print headmove detection means fpr generating move detection
. signals in accordance w1th Iiéoving of said print head, and

a signal-count compare means for comparing the number of said

move detection signal-s.- ge nerated by said print head move detection mef;ms with
a predetermined value,and )
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 heg_i_(’_l_.-move detection means is equal to said predetermined
value; and o _
determines :'f,li:at_:said-print head did not move normally if the

number of said move dete

ion signals is not equal to said predetermined value.

4. A printing appar tus-according to Claim 1 iwherein:
said print area s anning means moves, in accordance with said reference
position-detection mean aid print head to said reference position;

said print head x giﬁizeﬁﬁc’:ation means co;mprises a drive signal count

compare means for comp . the number of sai_ilj drive signals generated by

said print area scannin ans with a predetermined value; and

determiné th ?éaid print head has moved normally if the number

- of said drive sigﬁals 1s to said predetermined value; and




14 7... Stepping-notor rotary axis 8... Carriage-belt drive gear-
St eppi ng-notor gear 10... Transfer gear 11... Star-s,he_ped—geafﬁ?” Mot i on

detector 13... Carriage belt 14... Carri age 15... Pri nt m\
Hone position detector 17... Carriage belt pull ey 18 “9 | eaf
spring 19... External personal conputer 130. .. Print er nt |soI *unit

22... CPU 23... Print head control circuit 24... Prlnt head m)tlon circuit
25... Print head print circuit 26... Error LED drive circuit 27.

End- of - paper LED dnive circyit, 28 P tor driv uit 29.
Paper feed notor cORtGFBENEF %ﬁ? fard prm@ﬁead dﬁno move nérmially if (hd

number of said drive signals is not equal to said _predeternuned 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 posmon of said print head;
comprising the steps of
moving, by supplying drive signals to sa1d prmt head drive means, said
print head to said reference pos1t10n in accordanee;iwl_th said reference position

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 moved' normally;

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

performing error processmg including at least disabling said print control
step from performing prmtmg, if it is detected in said print head move
verification step that s_;a1é_<__1;_prmt 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"cgyespondence with said drive signals; and

| print head did not move normally if said move

detection signals are no éorrequndence with sa1d drive signals.

10. A control methodi ceo dmg to Clann 8 wherem said print head move

verification step compns the steps of:

generating move. ‘de ,ctmn signals in accordance with moving of said
print head, _ | _
' ber of said move detection signals generated during

said move detection 31gnal eneratlon step with épredetermmed value;

comparing the nu

determmmg that f a1d_(prmt head has moved normally if the number of

said move detecmon s1gn \ls'is equal to said predetermmed value; and
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1 A printing apparatus conprising: a print head f |nt|ng\en\a\
recording medium a print head drive neans for novi.n

rel ative to said recording nedium at |east one refer ﬂ”é
detection neans for detecting the reference position of safd ori ad;
ref erence position return control neans 2Por , by supplying drive srgnals to
said print head drive nmeans, noving said print head to said reference
position in accordance with said reference posi tion detection means;

print cont roI , r

drive neans, per orm n t%rglyﬁt ﬁg gdrlgglc?r% ﬁoé'?aﬁn?gﬂ}%e‘g‘né'bgfggal d
print headidiove detectian signchlpis mot étxiﬁﬂto&ali)d pﬂédét@iiﬂﬂmeal@r i fication
means for detecting whether said print head has noved nornmally; a print
area scanning control nmeans for, by supplying drive signals to said print
head dri Ving s Rint, head over the.entire area of a

pr edet er\rgined%pf?ql}#@b 9‘&?‘@3"?"%‘18& f‘b@ﬁ%ﬁhiﬁé@%ﬂ% t he detection of said
reference pos@,dla?, éﬁa'adsdaﬁfnﬁﬁéﬁﬁﬁy Mbhggglﬂgl@g (? 112) {@an error
processing neans for performng errdr processing. | | ngE {

di sabl i nesaditd spid nefevencer positieniin dccardanee fwithisaid peferéndegpositfiosai d pri nt

head  nov erification ans detects that said print head did not nove
nor mal | y °§a‘?‘83{5?’| head was bei ng nmoved by said print area scanning

means. 2. Srifig m ereign: said print
head rmve ver | gﬁlh?)%e%eagﬁé@écgnpr [ g@éﬂ sggp Wlﬁglﬁgﬁﬁﬁﬁﬁm&@soo& ection nmeans
for generating m)v eoiplagirig 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
determining:ﬂlat said print head did: not move normally if the

number of said drive signals 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 accordmg to Claim 8 wherein the drive force generated
by said print head drive ’in an __js in correspondence w1th 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_wh’:rem sa1d print head drive

means is provided with a: steppmg motor and sa1 ] _;__dnve signals correspond to

the energizing current for :the fs_teppmg motor.



signals in accordance with noving of said print head; and a signal
conpare neans for conparing said nove detection signals generated by said
print head nove detection neans with said drive signals supplied to said
print head drive means; and said print head nove verification neans
deternines that said print head. has noded normally, if said nove detection
signals are in correspondence with said drive signals, and determ nes that
said print head did not nove nornmally, if said nove detectlon signals are

not in cgtrespond sai oh.dri veyst ntln appar at us
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signals in accordance wi th:-Abving of said print head, and a signal -count
conpare neam%dmmngdhppommgothrﬁhebmnﬂaf sai d nove detectlon signal s
generated by said, print hefﬂ;ane etectign neans with a predeterm ned

val ue; and saf@f ﬁ?ﬁﬁmﬁgaﬁi‘-.f e GOVET Lo COTEENE @@tﬁﬁ‘?{?h@% HAe sai d
print he %H%hg dﬂoved normal |y |f t he nunber of said nove detection signals
generated Dy said print said print head nove detection neans is equal to

sai d predet ermunﬁ%ﬁfdge@orﬁgg rmnes that sai d/prsl/'ri/ggad/de not nove

normally if-the nunber of said nove detection signal ot equal to said
predeterm ned value. 4. - A prlntlng apparatu%*&tcordl qmﬁln11

~ wherein: | ‘m“mﬁmh
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said print area scanning neans noves, in accordance with said reference
position detection neans, said print head to said reference position; said
print head nove verification means conprises a drive signal count conpare
means for conparing the nunber of said drive signals generated by said
print area scanning means with a predet @nmined val ue; and determ nes that
said print head has noved normally if the nunber of said drive signals is

equal to said predeterm ned val ue; and determ nes that said print head
did not move normally if the nunber of said drive signals is not equal to
sai d predeterm ned val ue. 5. A printing appar atus according to Caim1l

wherein: said print control neans conprises an‘interface neans for
receiving print data fronran_external devi ce and transnitting t he status of
the printer to the external..device; and said error processing neans
transmts the error status of the printer to said external device in
comuni cati on wi t PRINTING, ARFARATUS MDD CGONTROL METHO FHERESFAt us
according to Jaim1 wherein‘the drive force generated by sai d print head-
drive neans in correspondence with said drive signals output by said print
area scanbAbg§ragthns is smaller than the drive force generated by said print

or it cont  of TERERtet of YR8 BN HvERsEA preniE ibes Hop gt e g 10
wher ei n: p%ﬁitdolﬁ’éﬂa’ﬁionhﬁ?a‘lﬁﬁ{dﬁ& HRBP The YORIK1EGEN ofSHRPRIif %Qﬁ’ofﬁﬁﬁlnﬁa' d

drive signals correspond to val ue of the energizing curr or t
head 3 by detecting error conditions related to‘the motion of the print head

during the m1t1ahzat10 ; the print head. In the mltlahzatmn process of print

head 3, print head 3is: moved until it is detected by home position detector 16
located at the left ed_ge_;:o,f_';f_-ﬂ:x_e.pnnt area of the printer; after completion of the
initial-position detection: for print head 3, print head 3 is moved over the entire

print area to nghtmostmove position 37. By moving print head 3 as described

above and by checking:\iﬁy_léether or not the print l_f_iead has moved correctly, it is

possible to detect any error conditions relating to_."_it_;_he motion of print head 3.

Figure 4




_ stepping notor. 8. A control nethod for a printing apparatus conprising a
print head for printing on a recording nedium a print head drive neans for
nmoving said print head relative to said recording nmedium at | east one
reference position detection neans for detecting the reference position of
said print head; conprising the steps of: noving, by supplying drive
signals to.said print head drive neans, said print head to said reference
position in accordance with said reference position detection neans;
perform ng, by supplying drive signals to said print head drive neans,-
printing on the recording nmedi um by neggi of said print head while noving
said print head; verifying whether said print head has noved normally;
scanni ng, by supplying drive signals to said print head drive neans, said
print head over .the entire area of na predeterm ned printable area; and
perform ng error processing i&cludi t |least disabling said print control
step from perform ng prifit f—— } id print head nove

verification step that sai mal |y when said
4tep. 9. A contro

g verification step
lis i n accordance

aQl nove nor

conprises the steps of: gener:
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conparing said nove detection signals generated during said nove detection
signal generation step with said drive signals supplied to said print head
drive neans; determining that said print head has noved norrmally if said
nove detection signals are in correspondence with said drive signals; and -
determ ning that said print head did not nove normally if said nove
detection signals are not in correspondence with said drive signals. 10. A
control nethod according to Caim8 wherein said print head nove
verification step conprises the steps of: generating nove detection signals
in accordance with noving of said print/ead, conparing the number of said
nove detection signals generated duri-ng said nove detection signal
generation step with a pregdeternigned vg ue;, determ ging that said print
head has noved nornmal |y i N he rfigber 6% sai tection signals is
2
\&\

equal to said-predeterm ned\al ue;\and 0 dexernin g that said print

head did not nmove normally if\the n er .of said tection.signals is
not equal to said predeternm nep—vaHig—lls MAES ccording to
Claim 10 wherein: said print] af eda3sggnning st eg Bpri $es st.ep of
noving said print heag to said| Bege[gnca posﬂ_gon ®ne ag cod e wth said
ref erence position deflegtion np@ng; | dnd a4 d;bﬁ",i nt,ghgg, Moe_jverd fication
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conparing the nunber of said drive signals generated during said print area
scanning step with a predeterm ned val ue; determ ning that said print head
has noved nornally if the nunber of said drive signals is equal to said
predet erm ned val ue; and deternmining that said print head did not nove
normal ly if the nunber of said drive signals is not equal to said
predeterm ned value. 12. A control nethod according to Caim8 wherein
said error processing step further conprises the step of transmtting the
error status of the printing apparatus3ya an external device from which
print data to be printed on the print medium 13. A control nethod
according to Claim8 wherein the drive force generated by said print head
drive nmeans in correspondence with said drive signals output in said print
area scanning step is smaller than the drive force generated by said print
head drive neans in correspondence with said drive signals output in said
print control step. 14. A»control met hod adcdrding to Caim 13 wherein
said print head drivegmeafls is provi ded- mntT’é st eppi ng notor and said
drive signals correspond to rent for the stepping notor.
21 15. A control nethod erein said print area
scanni ng step is perforned at | east one of the

foll owi ng events: turning t one of openi ng and
closing the cover. for coveri

FIG. 3
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