;e3e\vV(6”Texco s sEP zooz *@0002* ~- 1 *166166* Tl TLE OF THE | NVENTI ON
SERI'AL PRI NTER WHI CH PROVI DES ACCELERATI ON CONTROL OF CARRI ER BA@KEREENGOF
THE INVENTIChmm ﬂm' [ ntion relates to a serial printer which prints
whi | e nmovi ng m mﬁmmmmmovided with a print head. In this type of serial
printer, a print Jgad, facing a platen is nounted on a carrier. '

10 printer includes a carrier notor conposed of a direct curren{ "@@mwa mm,
for driving The carrier and provi des accel erlation and decel erati o

of the carrier notor and noves the carrier along the platen in the *6666*
direction of main scanning, thereby printing line by 15 line. Specifically,
to print one line, the carrier isTAEEE|I@FalHE BPVEHALON | i ng the carrier
notor on the basis of the acceleration data preset so that the carrier my
reach a specifi cSEDRSE aRRIBBERIWVNEC By PRAEIDESt AGE ELERAZI OdF (GOMERCOAt Ghhe
print start position as shown in FIG 14. After the carrier notor has
reached the const2ftIEReed, the print head starts to print. After the
printing has been done, the carrier is decelerated by controlling the
carrier notor on the 25 basis &A%O&}&&F &Hﬁ%l@?‘é@li}l%oﬁata and is
stopped at_. a specific, position. ILn thi , Jprinting i.s done line by line
repeatedl y  until one Egéé 5 VSPFﬁ nhﬁgia%%%sthﬁ fﬁﬁ%a} fmﬂéiﬁféﬁhﬁﬁéted.
Recently, there een:. o] L.nters | L Rrint | at

i gher epecds. - ToLPRSr: S0t e RE0Tag s, Pak Lat pFRR2EY, Ryl o Hedh e
descri bed above,h%aape constant speed VO, the speed of the carrier in
printing, has to be Increased. As the constant speed VO is made higher, the
di stance required forgaceghkerati,an,t eler:ati i ) t he

di stance required forIgeggkgrg%F%nO%og%fﬁqu ?gﬁéfﬁ?igﬁigﬁgﬁﬁﬁée must be
nmade | onger. BecpgasengNaapsgtial iprmbhigtedsodeactked sabovanaaealignation
control nust be conpl eted and constant speed control be in operation by the
tinme the parrierphastéeachetuiibe preatrsbarinopogl toapostdedl or @i dde: 15
novi ng range Wof the carrier nust be made so nuch | onger, leading to the
probl em of maki nguthenpr (DCErmbavgeforAdravti enptheo cacedleer ainel ardvides
decelerate at a stretch in a short distance woul d cause danpi ng and perm t
t he speed of theacesel¢rationfhndtdatelasashomwncdtirolFo@ the cagrderesul t,
t he novenent of the carrier would be slow in becom ng stable and have an
adverse effect orcthe ardureves phencpngiereadpng tde Pdetevarpyl dhe he
corruption of the printed image. Al though printing may be done during

accel eration 25 $treeetPerafi BALIBORERBNLIBA t KBSESPY] OF 1NFdMdatliieks Ovh t he
speed of the caryjer caused by the occurrence of danpi ng during

accel erati®dn or H#:%%teration control a a sEr 2002 - 3

Specifically, to print one line, the carrier is
accelerated by controlling the carrier motor on the
basis of the acceleration data preset so that the
carrier may reach a specific constant speed V0 by the

20 time it has arrived at the print start position as
shown in FIG. 14. After the carrier motor has reached
the constant speed, the print head starts to print.
After the printing has been done, the carrier is
decelerated by controlling the carrier motor on the

25 basis of the preset deceleration data and is stopped
at a specific position. 1In this way, printing is done

line by line repeatedly until one page of print has



can have an adverse effect on the result of printing, |eading to,g%0gep 2002
.exanple, the corruption of the printed i mage. BRI EF SUMVARY OF TF&

| NVENTI ON 5 The object of the present invention is to provide a serial
printer capable of printing at high speed without |engthening the noving
range of the carrier or degrading the quality of the result of printing, by
suppressing the variation of the speed of the carrier 10 during

accel eration or deceleration control and ena%ling printing even during the
suppressi on. The foregoi ng object is acconplished by providing a serial
printer apparatus conprising: a print head for printing on a nedium
according to a r®eenEPTEHETEck-er 15 signal; carrier nmeans on which the
print head is provided and which runs the print head over an unprintable
regi on and a printabl &§EH G FEOMINE BRI BB R EHES r unni ng
speed of the carrier ans. and cagntrolling.the speed of the carrier neans

20 by accel erati ﬁGPSPrIg’e(?JI ErAAGIRY & SSRGS t hdamRmtiag high-
fluctuation of the speed.at .least. in the printable region, Wth thi

confi gurati on, tﬁ@eﬁﬁpPFﬁP§BW@ V&R @§HQ5Q'§EP' quﬁﬁﬁihﬁgléhP%ﬁﬁrﬂ
head i s 25.accel t in t i nt.abl e, reqgj on. i,nstead of acceleratin
the print %ead t§5§ ?gﬁgﬁgﬁf %SS%? My%téiﬁuﬁﬁﬁéﬂéﬁiéHF%&%ﬁ¥%ﬁﬁi¥hen °

printing at the §QQ§E%%§Vth%§6t§ BeP 12092 554 speed in the printable
.S

region as in the“prior mlarly, since deceleration of the print head
are performed in the pid MRPISIRIAN R4 o 155 RERRL Bl Ko ke t he

unprintable region nore narrow. Mreover, 5 the accel eration and

decel eration of yhetRnice! reead rale reantaiceld1eG-a30 s ((thesS W EASS-ddig | east
in the printable region, which prevents the quality of print from
deteriorating dugik@agxinenmdactel eligttiag OredfGaler] ddroMecBlicrd@ikas it
possible to provide a 10 conpact serial printer that ensures a constant
qual ity otopri nt (tAddidecenalrathjorcdd saacthcadyv anisages afadehddryeanti on wil |
be set forth in the description which follows, and in part will be obvious
fromthe descri pBegauser imay bseriiell garimée byasprdestarmident abverda nventi on
The objects and advantages of the invention nay be realized and obtai ned by
means of the i nsBegeeeraltiicinesoadodomyisitatbico eonpaiettiesulaand v qystairdd- out
herei nafter. BRI EF DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NG 20 The
acconpanyi ng dr afPREE, CRAtER labe iLRc oPsFRdien by ¢ ddms itha €arp@n of
the specification, illustrate presently preferred enbodi nents of the

i nvention, and t 888t REACRPCH tRe PEdadr SItodds BASFHION -gi VIR EZEFRRE rarkd' he

det ai | ed i pt i f th f d enbodi_ 25 ' bel t
explain the pri nEPSEY SPIBREY ReliFof A Rrar TS demafinds aad p

| ai h .- 5 fi i j
cxplain Lhe 10 SongErt 1808 ing>coC O QUMD B R e AL
present 'nve“t'om'aﬁgb%. 2%3&&%%?%‘ S&fﬁ%ge'ﬂf';tlé;ta@f 'd&etl%gra}g at

configuration of t wre t printer o I 3A an are

fllovcharts for pel Bti-8gchons ol SherkOUTREdtd BT Hudd Garlsifd Gndt 15 2

flowmchart for acceleration control of the carrier notor involVving

accel eration suppeemsitORh&0 spewn oifN theGeardAaanNdt o381 JdtGat ias aHdwwchart
for deceleration control of the carrier notor involving decel eration

suppressi pd of FLGSFIBA and 3Bs hl Ges@lihowhe @ vietieait @Shihe kheimeer t he
speed of would be slow in becoming stable and have an adverse
effect on the result of printing, leading to, for
example, the corruption of the printed image.
Although printing may be done during acceleration
25 or deceleration control of the carrier, variations in

the speed of the carrier caused by the occurrence of

damping during acceleration or deceleration control



15 the carrier and the output pulse of the encoder in the first enbodi nent;
_FIG 7 shows the relationship between the print start position afd rSEPnEmZ
end position and the timng of speed control of the carrier in printing
control in the 20 first enbodinment; FIGS. 8A and 8B are flowharts for
printing control perforned by a CPU in a second enbodi mrent of the present
invention; FIG 9 is a flowhart for acceleration control 25 of the carrier
notor Wi t hout accel eration suppression showBimFIGS. 8A and 8B; FIG 10 is
a flowchart for deceleration control of 06 SEP 2002 - 6 the carrier
notor w thout decel eration suppression of FIGS. 8A and 8B; FIG 11 shows

t he rel ati onshi pchet i8R BReagrerseseifecosint the aedudti of @¥dnFdsidii on
and the timng of 5 speed control of the carrier in printing control in the
second enbodi nent€aRiad £9.i §08 PKBNEASrt thEr CRECUPSARN &f cditer BT igrtache
carrier notor w thout acceleration suppression of FIGS. 8A and 8B in
printing control *P8PForned by a CPU 10 in a third enbodi ment of the present

invention; FIG 13 shows the i Lp.,b i start position
and print end position and_théﬁkghiﬁgﬁgbagpgkg%gﬁn?%§F%@?%ﬁhe carrier in
. nting control in ”ffqet gbﬁ?c%n%%d'&%n&);rejs%n? GaviheSNs 4 e, nelatd onshi p
etween the print start posSrtion and print "end position and t i mng of

e
speed control ofat%grgﬁgaégﬁﬂkgrpF%ggbgg %%n%&QBtkﬁg?aﬁp@ﬁ'eékggﬁJ seri al

printer; and FI G ere ronship béetwee he s of the

carrier and the QEEHHBtpwéﬁgtﬂépiggrEH%OQ%EiW%eQ B%% DR eP%gE?§$%%kﬁ%§r
t

is increased int e convent ona i al prlnt r. AILED .
THE | NVENTI ON Fb&@b?é&&ﬁ?’tﬁe“hﬁﬁlﬁgb_PE'E%%rr%%%ﬁ&dbﬁngQn%in%jf&ﬁﬁ

enbodi nent of the presenf invention Will be explained by referenceto FIGS.
1to 7. FIG 1 shopprbbeiagnthguvakianieh afplaeBpaRd of the carrier
10 during acceleration or deceleration control and
enabling printing even during the suppression.
The foregoing object is accomplished by providing
a serial printer apparatus comprising: a print head for
printing on a medium according to a received character
15 signal; carrier means on which the print head is
provided and which runs the print head over an
unprintable region and a printable region; and control
means for monitoring the running speed of the carrier
means and controlling the speed of the carrier means
20 by accelerating or decelerating while suppressing the
amount of fluctuation of the speed at least in the
printable region.
With this configuration, the unprintable region
can be set narrower because the print head is
25 accelerated even in the printable region instead of

accelerating the print head to a constant speed in the

unprintable region and then printing at the constant



t ss EPzooz its vicinities in the first enbodinent. In FIG 1, a platen
.1 is pivotally supported at both its ends. A carrier shaft 2 is pr%siﬁﬁﬁzmz
along the platen 1. A carrier 3 is provided on the carrier shaft in such 5
a manner that it can nove along the shaft in the direction of main
scanning. The carrier 3 is provided with a print head 4 and an ink ribbon
cassette 5. In the print head 4, holes through which the tips of wires can
go in and out have been made. An ink ribbon 40 +n the ink ribbon cassette 5
is stretched in such a manner that it intervenes between the print head 4
and platen 1. The carrier 3 is provided on a carrier belt (not shown)
stretched al ong sheedaini éhespafint2ablen regs cene sl5nofthieherdany isert .shaft 2,
a carrier notor 6 functioning as carrier driving means is provided. The
carrier notor 6 FoMédarBy,cadncer dgciey ex@dnonofo it Hdiec ariindr Nsdld axdeong t he
carrier axis 2. The carrier notor 6 is conposed of a direct 20 current (DC)
servo notor. ThePeafprepdndfiothe ¥ igtebilGedafiion &9%endddds Pasgible
generates pul ses according to the rotation of the nmotor. A CPU, expl ai ned
later, monitors tReM3iepilepuines igtate &Fdde mPre RS -s PSRy e

osition and varying 25 eed .of the carrier 3., The encoder .7 i§ no
gec;s;aril p¥0v¥58368ﬁe§%5a&éPPiéPdn8F8§%§%§% ey hé éV?ﬂ@%ﬁﬁﬁ“%n idle
Il ey. 0 8 SE_P 200 | nst ead, | . d o] d which
s provi ded in t RECAEPREFRA S Sthieh he teRAee 1 Aty dedth ¥t s e, '3 | o
desi dtob i . L 8r. i f . f .th
carrior 5 ohart DEAAtABS TG BALT WA T RO Y AP o1 bafine N°

Accordingly, in %gg Cg%“cle‘%rio%‘éii’?x% R0 Idxtranfle %%%qrexgattqo\s?ezot]ﬂerange

where the print can print, that is, a printable range range
fromthe print shapkiBakliban ! @nike syl i@NGRATIHIOR Bl ildEa 1) - Wat

position in the printable range printing output (dot output) is started at
di ffers aggordi ngohpathespiiiBhi pEigdled thla® chsused Bl eBnsdiAH dBalit

illustrating the configuration of the wire dot printer in the first 1
enbodi nent. The wifr erdat.printer includes a CPU (central processing unit)
11 constituting the main part of the control section, a ROM (read-only
menory) 12 in which pRoghdanenaid adetear trse uid ediviaort ddes CRU the tiowveorit aol
each section have been stored, a RAM (random 20 access nenory) 13 in which
vari ous nenory awéad ber set forth in the description which follows, and
in part will be obvious from the description, or may
15 be learned by practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
20 The accompanying drawings, which are incorporated
in and constitute a part of the specification, illust-
rate presently preferred embodiments of the invention,
and together with the general description given above
and the detailed description of the preferred embodi-
25 ments given below, serve to explain the principles of

the invention.

FIG. 1 is a diagram to help explain the



temporarily storing the data processed by the CPU 11 are to be stored, an
_1/0 port 14, an interface (I/F) 15, and a nechanical controller 16)6T¢rr 6igy
11, ROM 12, RAM 13, /0 port 14, I/F 15, and nmechanical controller 25 16
are connected to each other by means of bus lines 17 including an address
bus, a data bus, and a control bus. Connected to the nechanical controller
16 are fi SEP 2002 _ g _ a head driver 18 for driving the print head 4,
a notor driver 19 for driving the carrier- nit or- 6 that noves the carrier 3
along the carrier shaft 2, a notor driver 22 for driving a feed notor 21
that drives the platen 1 5 for feed, various sensors 23 including a sensor
that senses the teafliggretdgenobfatbbeplavénpapdr itanditheiedeaddmn 7. A host
conputer 24 is connected to the I/F 15 via a conmuni cation cable. An
oper ation panel 25wizel@otopnésted aocthdihgOtpont fi4stWembodhieengerodt i on
panel 25, the operator perforns various operations. The CPU 11 perforns
printing controlthe BReS®NENiFYEstign;and 3B. The CPU 11 first sets a print
start position and a grint end position at step 1 (ST1l). 15 As a result,
the printable range V'$fowd LA Pl Blogkj diggramnidddstTaédndatthst ep 2 (ST2),

the CPU 11 sets a c nstant,sgeed of VO at which constant-speed control is
performed and a CRRHFBRESELPNpBS| EBnYWiFRi do8ePELRLRESOLNE LEar fifer movi ng

range Wshown in FIG 20 Xt , step SI3), the CPU .11 starts to
drive the carrier nntgicg‘aagkﬁﬁﬁggb BHetﬁiogggPétéfQPﬁePE&Pﬁ&Pgbf t he
encoder 7 at step 4 (ST4 et her. the carrier reached the print start
position. If hay?%%t%g%gé%¥§?r§?ﬂ %Ha?ﬁ?hébga??iE?EB ﬁé; not 25 Peached t he
DL start position. phle §PVell WhblcRELEorm ACERLeLallahe elid b N
carrier notor 6 involving accel eration suppression at stean )" 16

SEP 2002 - 10 | i : h ek ; BRt ' l
thacegleiati /9 89”&%9519%§§4sc§%iék35lBR 9%8?0%@§9FéF”9

: : £
accel eration suppression, as shown i n FI e carrier

accel eratpgl at sggpyrR1liASF24%.byacoplrekling the carrier notor 6 on the
basis of the 5 preset acceleration data. At step 22 (ST22), it is judged

whet her the waveform pigthe @yt QUE1BULAErEr @81t Beceneed@lioh oMo Or
changes snoothly with no danping). Specifically, it is judged whether the

waveformis corruptedartfetrfnbberacaebevahyodeoblebatianr sappiekeion oF
snooth, the width of the output pulse fromthe encoder 7 will change
gradual ly. 1If danpesig BAasandcBBfed, the waveform of the output pulse from
the encoder 7 will be corrupted in such a manner that, for exanple, the

wi dth 15 of the pul seFiil| 6bebowe tSher relatiohshger baswekowthien spe@d 3.
Sensing the corruption of the pul se width determ nes whether the

accel eratidn i s shabfersiefinenfieEheheuspetdreisenefchhpi encrasrs Lacthat ed
or danping has occurred. Specifically, in FIG 6, if 20 expression X1 > X2
> X3 > X4 ... > ghr?g ?ﬂ??&%T%HF;it wi || be judged that the waveform of the

t put | f th 71 that th f th
as not 1 uct uatet) | TRCCnd. EREPEStRanerbakapnr it PREASER, S PHORY ndged

that the maveforg%g{ttggsition and print end position and the timing of
speed control of the carrier in printing control in the
20 first embodiment:;

FIGS. 8A and 8B are flowcharts for printing
control performed by a CPU in a second embodiment of
the present invention;

FIG. 9 is a flowchart for acceleration control

25 of the carrier motor without acceleration suppression
shown in FIGS. BA and 8B;

FIG. 10 is a flowchart for deceleration control of



25 out put pulse fromthe encoder 7 is not normal (or that the spgesl seb e
_carrier has fluctuated). If it has been judged at ST22 that the wavetorm of
| 6SEP~ - 11 the output pulse is not normal or that the speed of the
carrier has fluctuated, the anmpbunt of acceleration of the carrier notor 6
wi |l be decreased at step 23 (ST23) and control be returned to ST22. By
doing this, stable 5 acceleration control can be achieved as shown in FIG
6 where the width of the output pulse fromthe encoder 7 becones shorter
gradually. If it has been judged at ST22 that the output pulse fromthe
encoder 7 is normal or that the speed 10 of the carrier has not fluctuated,
control will be rekucketitdr WMbtdm WHitEout3Alarwl it idn i dup@mse eidn | eifiged
at ST4 that the carrier 3 has reached the print start position, print
out put control wrlIlGsbe 8%t antde®dBgt ST6. Nanely, one line of 15 output wll
be printed on the basis of the printing data received fromthe host
conputer 24. Next, it HI& . udgethats STie wieetdferonsiel B peedvedn t tlee cpr kner
motor 6 has reached the constant speed VO. If it has been judged at ST7
that the constanStepée®olddizm wad Wedmt echaps oyl exnd | ore colting of
the carrier nmotor 6 involvi ngi accel eration suppression of FIG 4 wll be
perforned at ST8SEREL SRV L dthfr FeF BN REINGIECoHRrP T vy bhat
ST7 that the constant speed VO has been reached, constant-speed control of
the carrier 25 m5€6PNE FCHESHErif or med at ST9 to maintain the constant

speed VO. Then, it is at STl ther the carr ) ~ 700
SPL5Y Mas rosched a ndES d%plesciari cmf?f QL At e]f%l%ﬁlm?nfewgl of %
posi tion. Thisj%gmant i.S todtk] Eietltm

decel eration is s %rt&frlfﬁe (ﬁﬁrré‘ﬁ’t < neec ad 16 ﬁec?r?osrurﬁ%% e‘cf]e?rbt?%n
control 5 before an c I t r

ahead of the pri nt Egnd%g;‘gs(?'lttd!l %n% ﬁhe%’c#elgﬁ ggla %ﬁ@grﬁero{@ f%’be s@rted
nmust be degermn n able

decel er at ?gn Asqgn% i%q%db%ﬁlb%ﬂ ] udg edsctvgzée]t J@%tt e carrl et 3 has

reached a position an Eﬁd‘unf@ers}ﬁ;wschﬂ{@cﬁ@fét%}?@qlﬁfbéﬂﬁe@ﬁ' fhe €PFint

pOSI tion.
start position and print end position and the timing of

speed control of the carrier in printing control in the
third embodiment;

15 FIG. 14 shows the relationship between the print
start position and print end position and the timing
of speed control of the carrier in printing control in
a conventional serial printer; and

FIG. 15 shows the relationship between the speed

20 of the carrier and the output pulse of the encoder
when the speed of the carrier is increased in the
conventional serial printer.

DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, a wire dot printer according to

25 a first embodiment of the present invention will be

explained by reference to FIGS. 1 to 7.

FIG. 1 shows the configuration of a platen and



If it has been judged at ST10 that the carrier 3 has not reached % osi tion
an X nunber of characters ahead of the print end position, control¥® &SEP 282
15 returned to ST9. If it has been judged at ST10 that the carrier 3 has
reached a position an X nunber of characters ahead of the print end
position, deceleration control of the carrier notor 6 involving

decel eration suppression will be perfornmed at ST11l. 20 In decel eration
control of the carrier notor 6 involving decél eration suppression, as shown
in FIG 5, the carrier notor 6 is decelerated by controlling the carrier
notor 6 on the basis of the preset deceleration data at step 31 (ST31). As
in accel eration é&st véacipitisst fa dder ifdrsiprenboglinant.s jndddd atl step 32
(ST32) whether the waveform of the output pulse fromthe encoder 7 is
normal (or the waveLétMicHar§e®i¥REGIRYY SURPOgtedp afpdpth fids \§ndf no
danping). This determ nes whet her. the speed of the carrier has fluctuated
or danpi ng has ofcGRFERET SRt thds 15e&Fdd§ed 2dengTie A tSTe Mwavef or m of

the output pulse fromthe engoder 7 .is not normal 5 or that. the speed of

the carrier has fiGEEdafEd? e PERHT PSS SATEIST Shahfe Wt ot or
6 will be decreased _at st 3.(ST33 nd cqntrol .be returned to ST32. By
doi ng thisg dece e%&?ﬁgﬁ %@ﬁ%r&& FS“QC%Wébé QQPaﬁﬁf\ﬂHQéisﬁﬂnﬁ%%sing t he
fluctuation of t 1 t.he reiser. | fndt . Js it ST32

t hat the wavef or %qgée@iﬁgno%tfg&tal%ms%%n r?r%'t hérheené:r(%l erl_%e‘/‘reps l%g%%ﬁoc%e hat
the speed of the,gahrixehas Ml lUehidated i oM itonVdds R& detslr ned to
ST12 in FIGS. 3A and 3B. 15 Specifically, it is judged at ST12 whether the
carrier 3 has reaahedel Bei¢a" HeRld I,0MNRY thdbudh Wiiderkean gdidged at
ST12 that the carrier 3 has not reached the carri‘er stop position, control
Wil be returnedytig@edTthn lgb iilh A% RREN Hawdgededt mabk2 t hat i3k thew@{rier
3 has reached the carrier stop position, reverse control of the carrier
motor 6 wibl be perfeemihkatribbba @ ssetiben 5t e caidt@hdd ifrhesurae
position. Then, it is judged at step 14 (ST14) whether all 25 the printing
has been done. |f& manhas héert jidddedeatvelEEA bichtateeml XHeheymtntiasgl Mas not
been conpleted, control will be returned to ST3. If it has been judged 1
6 S E P 2002 - l1l4ndapl8Fes tlhat all the printing has been conpleted, the
printing control will be ended. Wth the first enbodi nent constructed as
descri bed above, when Téfe Aa5¥d 855 JpriisntRa® v idad v ef sranien ket o plut
pul se fromthe encoder 7 is nonitored in_acceleration control of the

carrier notor 6. SPPWR)f BEEEHSHRO aleNGh&hepEeF Tdrert & addr 4 -er Os 1R &4 he

corruptioT of thefmangornl,has %g%n ensed, the snooth cheleratiqn of the
carrier 3111 b&Tmdinft 5P%Ed Sy ST6 e ducitn§ e SImB O To P SEEREHIYh. At
the sane tine, th% %%rrrrii%r \grl.lvibe c%ntnrsol.lsed St rg_:%t i ey, reaceh a
specific print sfart p05|fionlinn@hg diredt nqgﬁdharn gbnn@ﬁﬁ”bé%ore t he

speed of the car [, aghes ! 'E%ec‘&%%%%tﬁ P MYQraS FNAML ic’é{ﬂbj]%r 7. 15

Consequently, the carrier can be brought T1nto~a print output en e state
before the speedph ¢t R owf k@S R3S ifgaGhad the constant speed VO, or in
I

the course of acceleration control. This makes it possible to secure a
sufficient distance neefeddrali ACeRItNAtd G5 composed of a direct-

20 current (DC) servo motor. The carrier motor 6 is
provided with an encoder 7 that generates pulses
according to the rotation of the motor. A CPU,
explained later, monitors the output pulse of the
encoder 7, thereby sensing the position and varying

25 speed of the carrier 3.

The encoder 7 is not necessarily provided on the

carrier motor 6 and may be provided on an idle pulley.



20 of the carrier 3 without | engt heni ng the noving range of the caroré %EP 2002
even when printing is done at high speed. Because stable speed control
performed during acceleration control, even when printing is done durlng
acceleration control, the printing can be 25 effected at high speed w t hout
degrading the quality of the result of printing. Even during decel eration
control of the carrier 06 SEP 2002 - 15 notor 6, the waveform of the
out put pulse fromthe encoder 7 is nmonitoredd If a fluctuation in the speed
of the carrier, such as the corruption of the waveform has been sensed,

t he amount of the deceleration will be 5 decreased. This secures the snpoth
decel eration of Ineteadsiarl3naay Brcagdsert Raycker vsed nthd dedd arayigked
control before the carrier has reached the print end pasition (or when the
carrier has reachBdBepfagEChACR HHnﬂ@ﬁCBTt@ﬁaFééFéﬁ§fé%é%&YQﬂ= the print
end position) 10 as shown in FIG 7., Therefore carrier 3 can be
brought into the print SUFBEFlgﬁaQIésspﬁféQQﬁg{W%?thqy

decel eration contraol . This nakes pﬁs% ible to secur suff|C|ent
e'f %

di stance needed ?8Fr685ewgyépg053899 HESPF'gPd3 (MMCQQﬁI%ﬁenlng
t he nDV|ng range ﬁgf h?tﬁérﬁ %Eng§¥sta§?en&%r|%tl ﬁ'qat|on coﬁ? 0%speed

Because speed con ur|ng S'era even

when printing is c r rQl i n be effected
o ohi b 50 needPicPE 83?5%23 G Ehe! ekl Richdng Pfﬁfﬁnég WA he first

embodi nent, becaHéee&ergo%ngercaegea%et D8eGd WY o iGAN e dragde. shorter
whil e securing the qualify of printing,” the entire size of the printer can

be made smaller gpdnttsthast iBe negusadabd® Wardfee f i e el Bdm the
present invention has been applled to one-side prlntlng control. In
one-side printingheopkhiak, spairit bBg iits otore® When drigtcaind glositdidn SEP 2002
- 16 noves forward, whereas printing is not effected when the carrier
returns to0the hpme.pasiti GhatTpesiinvent iion they prd najed lieed-drogd woeivelying
printing control in which printing is done not only when the carrier noves
5 forward but al sotphén(dbtr etitpng)t dst lseardmesl pdasidii fder s-weddmrdiore, td he
present invention nmay be applied to not only a wire dot printer but also
ot her general prtheepsinhangpdate.while noving the print head in the
direction of main scanning, such as a thermal printer 10 or an ink-jet
printer. Hereinafter, FAGu e igo priastedigdiomyiing 4z sbtdrdh@mbodi ment

of the present |nvent|on w_ Il be explained by reference to FIGS 8A to 11.
A dlagran1llIustFaﬂﬁﬁguFﬁélEBnPlgﬁpgtﬁéﬁeoﬁoﬁh§qmqﬁ?§kknrﬁh?ﬂ
15 embodiment. The wire dot printer includes a CPU

(central processing unit) 11 constituting the main

part of the control section, a ROM (read-only memory)

12 in which programs and data required for the CPU 11

to control each section have been stored, a RAM (random
20 access memory) 13 in which various memory areas for

temporarily storing the data processed by the CPU 11

are to be stored, an I/0 port 14, an interface (I/F) 15,

and a mechanical controller 16. The CPU 11, ROM 12,

RAM 13, I/0 port 14, I/F 15, and mechanical controller
25 16 are connected to each other by means of bus lines 17

including an address bus, a data bus, and a control bus.

Connected to the mechanical controller 16 are



15 of the second enbodi ment and its vicinities and a bl ock di agrarg @fsebhsy
wire dot printer are the sane as those in FIGS. 1 and 2, so a detal eg

expl anation of themw Il not be given. The second enbodi nent differs from
the first 20 enbodi nent in that accel eration suppression of the carrier 3
is perforned during the time fromwhen the carrier has entered the
printable range V until it has reached the constant speed VO as shown in
FIG 11. In contrast, in the first enboditrert, -accel eration control 25 of
the carrier 3 is performed during the tinme from when accel eration control

of the carrier 3 has been started until the carrier has reached the
constant speed V8. heaQ HBxi8EP 200Zor #rivihg €RY prioft hkeedsdgomdmotor
embodi ment is designed to performprinting control as shown in FIGS. 8A and
8B. The processedravest éfsfsr (sisingt 6hs4casrisy aptPrGs. thatandveB are
the sane as those at 5T1 to ST4 of 5 FIGS. 3A and 3B. |If it has been judged
at ST54 that thetB8rFREF18Thds2A8NIr EREhEGTTRAE pENAL tsar @ POsion Gy iver
accel eration confrol of the carrier tor 6 wi.thout accel eration

Suppr esei on w || 2BefpEr fbiNilidar £758 MORAE P4, THALy FgvEsc e AlAsEn 1
control of.the carrier tor 6 wll be gerggrnedlmjthout n%nitorin%ta
fluctuatioh in t 8rsg$8 rof SFREUEAPFIEPTEs 2endui 1N LRAGE §888%a il & he
carrier 3 has no r t rintahl e range t at is ti.ne, e
presence or 15 a %gﬁ%g g eamgﬁgépﬁa%? % Pg ghé“éégeg%op%gﬁg’cggﬁigbgneed
not be considered, .lRL$ Hekes it possible to set the acceleration data so
that acceleration control nmay be perfornmed in a shorter distance than in

the first embodi ment. p29oThe BrecEsses Al SLephRl ST e 164 (5T60) are
the sane as those at ST6 to ST10 of FIGS. 3A and 3B. The processes at step

58 (ST58) perforygsaagcebfmahieAtiont tablef, the epeira®hiofPiRned Wst s
suppressing acceleration. That is the processes showmn 25 in FIG 4 are

performediglf itchBasebeea itbdgad ayoSpeRtt hat t e thakhieebpeiaads onepehed a
posi tion an X nunber of characters ahead 0 s seEP 2onz - is of the print
start position, decekheabpemnacont pelk fokmsheatdbhisebpe@iatiomsi.nvol vi ng
decel erati on suppression
The CPU 11 performs printing control as shown in
FIGS. 3A and 3B. The CPU 11 first sets a print start
position and a print end position at step 1 (ST1l).

15 As a result, the printable range V shown in FIG. 1 is
determined. Then, at step 2 (ST2), the CPU 11l sets
a constant speed of V0 at which constant-speed control
is performed and a carrier stop position. This
determines the carrier moving range W shown in FIG. 1.

20 Next, at step 3 (ST3), the CPU 11 starts to drive
the carrier motor 6 and judges on the basis of the
output of the encoder 7 at step 4 (ST4) whether the
carrier 3 has reached the print start position.

If having judged at ST4 that the carrier 3 has not

25 reached the print start position, the CPU 11 will

perform acceleration control of the carrier motor 6

involving acceleration suppression at step 5 (ST5).



will be perfornmed at step 61 (ST61). That is, the processes shown in FIG 5
W Il be performed. 5 Then, it is judged at step 62 (ST62) whethery gh
carrier 3 has reached the print end position. If it has been judge aE §¢g2
that the carrier 3 has not reached the print end position, control wll be
returned to ST61. If it has been judged at ST63 that 10 the carrier 3 has
reached the print end position, deceleration control of the carrier notor 6
wi t hout decel eration suppression will be-pedformed at step 63 (ST63). That
is, only deceleration control of the carrier notor 6 will be perforned

Wi thout nmonitoring 15 a fluctuation in the speed of the carrier as shown in
FI G 10. Because the Garacerl@rhasopassadrlie ofr itihtealdas rizngendt,ot he
presence or absence of a fluctuation in the speed of the carrier need not
be considered. Thigoloingkascelepatspbl euppressivhe decelhemat iion Fddd.a 40
that the carrier may be decelerated in a shorter distance than in the first
enbodi ment. Thenth¢tcasriedgedtar étép sacedesaredhattheterhd lcaiST2dr) dihas
reached the print stop_position. it 25 has been judged at ST64 that the
carrier 3 has no@oﬁ%é%hgénghéhﬁrFﬂ?réﬁépmﬁé§rtﬁoﬁn EdEt Pais 18 19f e et ur ned
to the process at S'i i it has heen 0.6 SEP 2002 - 19 at
ST64 that % he caPF?%?t3aﬁ%§ PEQERLCH ﬁEaprlﬁg StEp BosilSTat,) o derise

control of the carrier erfor 65 ST6

return the carri&rd3¢o” nﬁﬁgﬁﬁBnﬁkﬁogﬁYFgﬂrmSO%?gﬁetﬁ@ P&k ( J%FW%nt as
h FIG 11 t d the t
?rgﬁTmbgn t he caF?%g?gggﬁéngt%g?eﬁgﬁ béo rlvgﬁgun:rl {ﬁ%uéhri:ggr§)ﬁaslnE

entered the prln&g@%g?g?ngesgéﬁgfggggggt|9@ ggréhggﬁ hmh%%e§cqgieratlon

suppression 10 is per ring the'time e carrier has
entered the pringablesfFange ybyggeLeghe carrier has reached the constant
speed VO, acceleration control ol'ving accel eration suppression is

perforned,o Bef ore thergafhibehchasera@iBadolethe gy idalr Sl ol PSitd on, when
t he presence or absence of a fluctuation in the speed of the carrier need

not be consideregmodbr, acrel Riathopfdaha eanphe %@Hs@oﬂﬁ&ﬁ tHeC IrRictd on
control may be perforned in a shorter distance than in the first enbodi nent

(shown by a dot-vdasbhlli orange20rktiGally). THi sanpkas hhspessidired,0 tid nt
at higher speed without degrading the quality of the result of printing and
shorten the noviwgveboge S otheheutpnti pnlsenfdeceltéeakinodeont’r oiildf Hehe
carrier 3, too, deceleration with decel eration suppression is perfornmed 25
until the carri e¢oBrapte@asBeducheapinpnnall hpingéov. expned et hdheamiidim 3

has passed the printable range V, deceleration control w thout decel eration
control ixd of the pulse will become shorter or longer as shown in

FIG. 15. Sensing the corruption of the pulse width
determines whether the acceleration is stable or
whether the speed of the carrier has fluctuated or
damping has occurred. Specifically, in FIG. 6, if

20 expression X1 > X2 > X3 > X4 ... > Xn is fulfilled, it
will be judged that the waveform of the output pulse
from the encoder 7 is normal (or that the speed of the
carrier has not fluctuated). 1If the expression is not
fulfilled, it will be judged that the waveform of the

25 output pulse from the encoder 7 is not normal (or that
the speed of the carrier has fluctuated).

If it has been judged at ST22 that the waveform of



p 6 SEP 2002 - 20 performed. After the carrier has passed the prigg ﬁ?d
_position, when the presence or absence of a fluctuation in the speed o ?ﬁ%
carrier need not be considered, 5 the deceleration data can be set so that

decel eration control may be perforned in a shorter distance than in the
first enbodinment. This makes it possible to print at higher speed w thout
degrading the quality of the result of printing and shorten the noving
range Wof 10 the carrier. Next, a wire dot 1grinter according to a third
enbodi.nent of the present invention will be explained by reference to FIGS.
12 and 13. A diagramillustrat ing the configuration of the wire dot
printer of the 15hthbndperbodilsentisandti norwadi wirt itha tarkdiea sipleeck odi ddream
of the wire dot printer are the sane as those in FIGS. 1 and 2, so a

det ai | ed expl anathomiefr hhsmifwurituasedhe tiiey @mouTiie offl @meederatdionpdint i ng
control perfornmed by the CPU 11 of the third enbodinent is 20 the sane as
that of FIGS. 8AtARJC8BriiRTt ReteEcEnH idhbEG Mefrearira B B e@nifadi (i)
differs in printing control fromthe second egbodinent i.n thgﬁ_at ST§1, t he
carrier is accel 8Pgt E@N&FCd ber &PERTNSIa Ty 8det? -spddi 1Pd "G ddd 525 SR r

than th t ant d VO i I ti .0l of th I 6
W thout acael er aPFGR 1SEA 8BS FOR CREN GPREReURLT GRS & BTGP hds: &k b

t he 1 6 SEP 2002 - 2 pri, bl e range. .In _contrast, in.the second
embodi nent, at SY %,reojﬁ-lhﬁ g&%?‘eét itg‘ﬁ OBEPHS B SEnd Ak rtltheer e‘li?clc’sd‘ré £ 7
performed in accglﬁgr ati onh%c%ntrol %fdutalﬁ carrier notor 6 w thout

accel eration con PmSSrForné Cudt ™ ne¥s carrier has entered the

printabl e range. Spe((:aig‘f' g}l g%‘dc’ ié%e?.{:gt,“t%er&j Hhod) at 1fhd Mudhi 11 has

judged at ST54 in FI e carrier 3 has not reached the

print start posi tpiuQ@e it oM ItheP@hkeddagcalserRirindn eanttdle ahd hgpeearrier
notor 10 6 wi thout accel eration suppression at ST54 as shown in FIG 12.

Narmely, the carrigr thel eardikey aeeehetatradcamadder] bawink @l tia pnrset
acceleration data at ST71. In this case, the acceleration data has only to

be set so that thetspeed @b e qar FIES .MBA ra@acism specific 15 speed V1
before the carrier reaches the print start position. Then, it is judged at
step 72 (ST72) whet herI ft hee Speedeafn thelgeal ratersSastresactiesd dawerispeci fic
speed V1. If it has been judged at ST72 that the speed of the 20 carrier
has not reached hhe speechiidc tdpe@divit, stenttr glosition, print output

control will be started at ST6. Namely, one line of

15 output will be printed on the basis of the printing

data received from the host computer 24.

Next, it is judged at ST7 whether the speed of the
carrier motor 6 has reached the constant speed V0. If
it has been judged at ST7 that the constant speed has

20 not been reached, acceleration control of the carrier
motor 6 involving acceleration suppression of FIG. 4
will be performed at ST8 and control be returned to ST7.
If it has been judged at ST7 that the constant speed V0
has been reached, constant-speed control of the carrier

25 motor 6 will be performed at ST9 to maintain the

constant speed VO.

Then, it is judged at ST10 whether the carrier 3



will be returned to ST54. If it has been judged at ST72 that the Sﬁ%e?Elﬁ’fZUUZ
_the carrier has reached the specific speed V1, the anount of accel eration
will be reduced at step 73 (ST73) so that the acceleration of 25 the
carrier 3 may enter the printable range V nore stably and control wll be
returned to ST54 in FIGS. 8A and 8B. 06 SEP 2002 - 22 As described
above, the speed of the carrier is accelerated at a stretch to the specific
speed V1 preset |ower than the constant spedd@ V@, which brings the carrier
3 to the speed V1 faster than in the second 5 enbodi nent before it has
reached the print start position, when the presence or absence of a
fluctuation in thasspeadhell theodarr iaerspeedd inotd ika arms iategatl. o Thaief or e,
the accel eration data can be set so that acceleration control may be
perfornmed in a shoinérehl gostianoa.t h&hiisn jullgmestond erdutditrendeteitmine
makes it possible to print at much higher speed w thout degrading the
qual ity of the r&bal tiofingr wathnyhdgd deke lteratdar iisr sterted r arfee W st |
shorter. Furthernore, the speed of the carrier can be 15 brought to the
constant speed VONAgBesf tEaRePASfhéOsPEFHPENSGF RS P THIIHYIFRYL t he
carrier 3 to the still faster speed V1 hefore the carrier has reached the
print star? posi PPERTeWRBR EREPPEEILACE oPTdiddide ofTeHa iRERmtiUh THFER he
speed of the carrier need 20 be _considered.. This makes it ble to

ot 0SSj
ehorten the di ot SAEEAPEEUPPEATE B SbEoPIIAY Rk FRSIGHGN LRI Skt TA at | on
Lo keen 1t he consEain SpasEOY0 SHEIbERomtA) pr: T YRt beq i
to keep the cons om . ed in
detain, with the_pr nt _i.nventi on, if. I.S _possi.bl.e to.provide seri al
grifsntsgD (Zzgggbl 6285 g?ﬂgp%ﬁlﬁésapfhi%gﬁ éjplésé:&n\%et? t Ieéllr?_gtﬁheesnisﬁcgaq e calr{i e][

- .range ,qr _deaqr J u o]

printing and of ég ?ﬁékggéggh?iﬁg S&%%@%ﬁ%ﬂ%?lg?.qgﬁf#%%¥%%ﬁgggﬁﬁg§

accel eratjgn conthal @k he %a%%%e&ed%ﬂaﬁ‘§*§8é¥lfHH“éﬂﬂx‘MJﬁb@FCG|eration
5 suppression is perforned during the time fromwhen the carrier has

entered the prinbgbk@aianger¥ Wikl e tReed-ioft Rl GIdiwelofas reached
the constant speed VO. Therefore, the acceleration data can be set so that

accel eration control may ke heer ygredjudyed SWOrdero kh4i stianceabeforest he
carrier has reached the print start position, when the presence or absence
of a fluctuati onhas hbe spaetiedf at p@sdarioinerameedunddehe £ arts thartagics Thi s
makes it possible to print at still higher speed w thout degrading the
quality of the resehtd of phenprnigtl®nangoshdritcen tduntoarlk iverl rove ng range
W Furthernore, in deceleration control of the carrier, deceleration
control wtbh dec&pé&vanedntoupfPessildn iits haer tearedudadad atheSTHiri er has

passed ) L.
that the carrier 3 has reached a position an X number

of characters ahead of the print end position,
deceleration control of the carrier motor 6 involving
deceleration suppression will be performed at STI11.

20 In deceleration control of the carrier motor 6
involving deceleration suppression, as shown in FIG. 5,
the carrier motor 6 is decelerated by controlling the
carrier motor 6 on the basis of the preset deceleration
data at step 31 (ST31). As in acceleration control of

25 the carrier motor 6, it is judged at step 32 (ST32)
whether the waveform of the output pulse from the

encoder 7 is normal (or the waveform changes smoothly



the printable range V. Therefore, the deceleration 20 data can be aet SO
_that deceleration control may be perforned in a shorter distance a ©e$ER 12802
carrier has passed the print end position, when the presence or absence of
a fluctuation in the speed of the carrier need not be considered. This
makes it possible to 25 print at still higher speed w thout degrading the
quality of the result of printing and shorten the carrier noving range W

0 6 SEP 2002 - 24 Moreover, the speed of thé carrier can be brought to a
constant speed still faster by bringing the carrier to a still faster speed
before the carrier has reached the print start position, when the presence
or 5 absence of withuobudtmpingn .t h&hspededtefrmihescaheitbemedd soedsk of
considered. This prevents the distance needed for constant-speed control to
keep the const anthgpeadrfironhbecddiungustied: er. daadgingohals adcamtrages and
nodi fications will 10 readily occur to those skilled in the art. Therefore,
the invention in its Bfodadehagspeens juslasst ati HN3ad tha tt Hdres pragieffiarmdet ai | s
and representative enbodi nents shown and descri bed herein. Accordingly,
various nodifi caPfohBenaytBatnRYdsRi £HEM tAEpENCPAGLT Forkst ROt1mogEiedi t or
scope of the general inventive concept as defined by the appended cl ains
and their ®qui vaPEnfiat thegsgepdogdothessargigr\gas fAusEMakedyr ithcer
apparatus conprising: a pri,nt head for printing on.a medium accqrding to a
recei ved charact@?ogpﬁnSE;dgcgé?Fﬁéﬁoﬁegﬁsthﬁ FER S ECFP N H@&g i

i ded d whigh h int intab [
D1 i nt abl o T ogi ontioRRASEBHt P SHERna T oF o A0FI RERE T Henr g ‘SRERa 6Tt he
carrier means andrgont gl kg, LhensRced ot 1Lhe 10 caHeo mans i oveq

accel erating or decelerating e carrier meéans suppressi ng e anount

of fluctuation OEtEBQXSQEQQe%u%Ei‘éEsiiﬂgt REPE ERRLE 1 LATIRN £ ne- eg%%” al

printer apparatus according to claim™l, wherein the control nean

includes sgcond genthal cER2RS f Or 1ADNRI BLisNGbhe jLuRRING tSRE8S @fhalthe
carrier neans, suppressing the accel eration so that the accel eration may

be equal or |owetnhthaavarsprcblfi ehwabuepwiepuliBe €¢abh eheMeaR®d2d: 7
accel erates and a variation of the running speed of the carrier neans are

det ect ed, accel eiat hogmhheocakthaer thieaBpepat o@nkyiel B atlid eunpraisntinalz! e r egi on
but also in the printable region, and once the carrier neans has reached a
const ant speed, KéepkngteHe speédol2widl Reseetalrned mbelSTd@pdmat us
according to claiml1l, wherein the control neans includes second control
means for nonitoFIG§ -t B2 anAnBRg

15 Specifically, it is judged at ST12 whether the
carrier 3 has reached the carrier stop position. TIf it
has been judged at ST12 that the carrier 3 has not
reached the carrier stop position, control will be
returned to ST11. If it has been judged at ST12 that

20 the carrier 3 has reached the carrier stop position,
reverse control of the carrier motor 6 will be
performed at ST13 to return the carrier to the home
position.

Then, it is judged at step 14 (ST14) whether all

25 the printing has been done. 1If it has been judged at
ST14 that all the printing has not been completed,

control will be returned to ST3. If it has been judged



0 6 SEP 2002 - 26 speed of the carrier nmeans, suppressing the d@deISEPazoN
. so that the deceleration may be equal or lower than a specific value when
the carrier nmeans decelerates fromthe constant speed and a variation of 5
the running speed of the carrier neans are detected, and decel erating the
carrier nmeans not only in the unprintable region but also in the printable
region. 4. A serial printer apparatus according to claiml, wherein the
control neans includes 10 second control “neafs for monitoring the running
speed .of the carrier neans, accelerating the carrier nmeans w t hout

accel eration suppression in the unprintable region and with accel eration
suppression in tat Prihttbee addi bhe prdnbhne hhe been eompd&iedls thes
reached a constant speed, keeping the speed. 5. A serial printer apparatus
according to cl aPrintingerenhrehewédht P8l eAE8As i ncl udes second control
means for nonitoring the running speed of .the carrier nmeans, decelerating
the carrier 20 means With 4B€efersti GALSGPPRESsCORSILT YHE DA htdfi e ¥R&f on

and w t hout decel eration suppression iin the unprintable region t top the
carrier neans. G?bﬁygerng“pBPﬁti%nﬁpbﬁr8F6§%§@cthFn§afﬁﬁgF§]ﬁvgfﬁﬁ%erein
the control neans_includes_25_second_contraql ans far .nonitoring the

runni ng sp%ed ofoPhguga P?SF ﬁ£§Ws?ggc§Q%8§§Fr§gl%hgggéggF%¥Pﬁﬁhns W t hout

accel eration SUpQE83§EQQtEBntEsntfﬁébB?FgPég?érFééz ndRRrd it ableg regi on and

wi th accel erati on suppressron in ion, and once the carrier

means has reached) e, geashalh PRECpekACBENgNLNE SReed ani har qafd er.

when the carrier neans has reache specific place, erating the

carrier nmeans wi {:Bri‘ﬁ?%E%habkoﬂhéuﬁ%é%kﬂr}’ h@8d HAReN She BT M iR has
entered the unprintable region, decelerating the carrier nmeans w thout

decel eration suppreesk@atiBnSb@PthBecE@iicer 3Mpany. b0 mbinkaSietddlbypri nter
apparatus according to claiml, wherein the control neans includes second

control neans forednBihgrthg theununbifngcspeedaafionhe ar riher swens;ime,
accelerating the carrier neans w thout acceleration suppression in the 15
unprintabl e regi eheuntirlritltewdadr ber coeamsliasl seached atspeg fraadpeed and
Wi th accel eration suppression after the carrier neans has reached the

speci fic speed, andpeacdédélier ariing shertappisértimmanisn wiheh ddorss teircat i
suppression in the printable region, and once the 20 carrier neans has
reached the consmapn speadingebpifnget hbesppegd ®f Ahseciagirigy megches
apparatus according to claim11, wherein the control neans includes second
control neans fothRoRPN&ERAG ERESdpdEdasf shevirhd nc &G er’ ‘means on the basis

of the pul se outputted from an encoder sharing the ifngjaxis Wi fh a carrier
motor that>drives theCORSAIEL s tRFd CEEHHEH 1987y RehPTOUIRE sHitD002 - 28

a print output enable state before the speed of the
carrier has reached the constant speed V0, or in the
course of acceleration control. This makes it possible
to secure a sufficient distance needed for acceleration
20 of the carrier 3 without lengthening the moving range
of the carrier, even when printing is done at high
speed. Because stable speed control is performed
during acceleration control, even when printing is
done during acceleration control, the printing can be
25 effected at high speed without degrading the quality of
the result of printing.

Even during deceleration control of the carrier



speed of the carrier neans whil e suppressing the anmount of fl uct u&t%i&r}, %
_the speed at least in the printable region. 02

. AYUy. AF. Au. A. A@ Aay. A3. AU. Al . Af. AY. A{. A{. A3. A,.A A A .AAY A
, . A A Aa. A" . As. AY. AF L3 '"t|2f vP
~~ytoje [V]ca]ca]ca] ca]ca]ca]ca]c"alc"a]ca]ca]ca]ca]ca]ca]ca]ca]calca]calc
aJ calca]ca]ca]lcalcalcalcaU calca]c:aljc"alU Wb h
e:i kltu* w{upkfa\W]ca]ca]ca]ca]ca]c"aU] c"aléa] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJ ca] caUl ca] ca]ca]ca] ca]ca]calcalcalcalc"aUc"a]cal!)[([G <VQ xsnid_Z]]c]ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
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the printer can be made smaller and its cost be reduced.
25 In the first embodiment, the present invention has
been applied to one-side printing control. In one-side

printing control, printing is done when the carrier
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invention may be applied to two-way printing control in

which printing is done not only when the carrier moves

5 forward but also when it returns to the home position.

Furthermore, the present invention may be applied

to not only a wire dot printer but also other general

printers that print while moving the print head in the

direction of main scanning, such as a thermal printer

10 or an ink-jet printer.

Hereinafter, a wire dot printer according to

a second embodiment of the present invention will be

explained by reference to FIGS. 8A to 11.

A diagram

illustrating the configuration of the wire dot printer

15 of the second embodiment and its vicinities and a block

diagram of the wire dot printer are the same as those

in FIGS. 1 and 2, so a detailed explanation of them

will not be given.

The second embodiment differs from the first

20 embodiment in that acceleration suppression of the

carrier 3 is performed during the time from when the

carrier has entered the printable range V until it has

reached the constant speed V0 as shown in FIG. 11. In

contrast, in the first embodiment, acceleration control

25 of the carrier 3 is performed during the time from when

acceleration control of the carrier 3 has been started

until the carrier has reached the constant speed V0.
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@:10% u& ()- " *Y10% J&e( CPU (L10®fu&Nhe second embodiment is designed to
perform printing control as shown in FIGS. 8A and 8B.
The processes at steps 51 (ST51) to 54 (ST54) of
FIGS. 8A and 8B are the same as those at STl to ST4 of

5 FIGS. 3A and 3B.

If it has been judged at ST54 that the carrier 3
has not reached the print start position, acceleration
control of the carrier motor 6 without acceleration
suppression will be performed at ST55. That is, only

10 acceleration control of the carrier motor 6 will be
performed without monitoring a fluctuation in the speed
of the carrier as shown in FIG. 9.

Because the carrier 3 has not entered the

printable range V yet at this time, the presence or

15 absence of a fluctuation in the speed of the carrier
need not be considered. This makes it possible to set
the acceleration data so that acceleration control may
be performed in a shorter distance than in the first
embodiment.

20 The processes at steps 56 (ST56) to 60 (ST60) are
the same as those at ST6 to ST10 of FIGS. 3A and 3B.

The processes at step 58 (STS58) performs
acceleration control of the carrier motor 6 with
suppressing acceleration. That is the processes shown

25 in FIG. 4 are performed.
If it has been judged at ST60 that the carrier 3

has reached a position an X number of characters ahead
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910%& ()- 7@ 10%@& Cprrier motor 6 involving deceleration suppression
will be performed at step 61 (ST61). That is, the
processes shown in FIG. 5 will be performed.

5 Then, it is judged at step 62 (ST62) whether the
carrier 3 has reached the print end position. If it
has been judged at ST62 that the carrier 3 has not
reached the print end position, control will be
returned to ST61l. If it has been judged at ST63 that

10 the carrier 3 has reached the print end position,
deceleration control of the carrier motor 6 without
deceleration suppression will be performed at step 63
(ST63). That is, only deceleration control of the
carrier motor 6 will be performed without monitoring

15 a fluctuation in the speed of the carrier as shown in
FIG. 10.

Because the carrier 3 has passed the printable
range V, the presence or absence of a fluctuation in
the speed of the carrier need not be considered. This

20 makes it possible to set the deceleration data so that
the carrier may be decelerated in a shorter distance
than in the first embodiment.

Then, it is judged at step 64 (ST64) whether the
carrier 3 has reached the print stop position. If it

25 has been judged at ST64 that the carrier 3 has not

reached the print stop position, control will be

returned to the process at ST63. If it has been judged
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position, reverse control of the carrier motor 6 will
be performed at step 65 (ST65) to return the carrier 3
to the home position.

5 With the second embodiment, as shown in FIG. 11,
in acceleration control of the carrier 3, during the
time from when the carrier 3 has started to be driven
until the carrier 3 has entered the printable range V,
acceleration control without acceleration suppression

10 is performed. During the time from when the carrier
has entered the printable range V until the carrier has
reached the constant speed V0, acceleration control
involving acceleration suppression is performed.

Before the carrier has reached the print start

15 position, when the presence or absence of a fluctuation
in the speed of the carrier need not be considered,
the acceleration data can be set so that acceleration
control may be performed in a shorter distance than
in the first embodiment (shown by a dot-dash line in

20 FIG. 11). This makes it possible to print at higher
speed without degrading the quality of the result of
printing and shorten the moving range W of the carrier.

In deceleration control of the carrier 3, too,
deceleration with deceleration suppression is performed

25 until the carrier 3 has passed the printable range V.
After the carrier 3 has passed the printable range V,

deceleration control without deceleration control is
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After the carrier has passed the print end
position, when the presence or absence of a fluctuation
in the speed of the carrier need not be considered,

5 the deceleration data can be set so that deceleration
control may be performed in a shorter distance than in
the first embodiment. This makes it possible to print
at higher speed without degrading the quality of the
result of printing and shorten the moving range W of

10 the carrier.

Next, a wire dot printer according to a third
embodiment of the present invention will be explained
by reference to FIGS. 12 and 13. A diagram illustrat-
ing the configuration of the wire dot printer of the

15 third embodiment and its vicinities and a block diagram
of the wire dot printer are the same as those in
FIGS. 1 and 2, so a detailed explanation of them will
not be given. The flowchart for printing control
performed by the CPU 11 of the third embodiment is

20 the same as that of FIGS. 8A and 8B in the second
embodiment.

The third embodiment differs in printing control
from the second embodiment in that at ST55, the carrier
is accelerated at a stretch to a preset specific speed

25 V1 lower than the constant speed V0 in acceleration

control of the carrier motor 6 without acceleration

suppression performed until the carrier has entered the
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6 without acceleration control performed until the
5 carrier has entered the printable range.
Specifically, in the third embodiment, if the CPU
11 has judged at ST54 in FIGS. 8A and 8B that the
carrier 3 has not reached the print start position, it
will perform acceleration control of the carrier motor
10 6 without acceleration suppression at ST54 as shown in
FIG. 12. Namely, the carrier motor 6 is accelerated
on the basis of the preset acceleration data at ST71.
In this case, the acceleration data has only to be set
so that the speed of the carrier may reach a specific
15 speed V1 before the carrier reaches the print start
position.
Then, it is judged at step 72 (ST72) whether the
speed of the carrier has reached the specific speed V1.
If it has been judged at ST72 that the speed of the
20 carrier has not reached the specific speed V1, control
will be returned to ST54. If it has been judged at
ST72 that the speed of the carrier has reached the
specific speed V1, the amount of acceleration will be
reduced at step 73 (ST73) so that the acceleration of
25 the carrier 3 may enter the printable range V more

stably and control will be returned to ST54 in FIGS. 8A

and 8B.
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accelerated at a stretch to the specific speed V1
preset lower than the constant speed V0, which brings
the carrier 3 to the speed V1 faster than in the second

5 embodiment before it has reached the print start
position, when the presence or absence of a fluctuation
in the speed of the carrier need not be considered.
Therefore, the acceleration data can be set so that
acceleration control may be performed in a shorter

10 distance than in the second embodiment. This makes
it possible to print at much higher speed without
degrading the quality of the result of printing and
make the carrier moving range W still shorter.

Furthermore, the speed of the carrier can be

15 brought to the constant speed V0 faster than in the
second embodiment by bringing the carrier 3 to the
still faster speed V1 before the carrier has reached
the print start position, when the presence or absence
of a fluctuation in the speed of the carrier need not

20 be considered. This makes it possible to shorten the
distance required for acceleration control without
acceleration suppression in FIG. 11 and prevent the
distance for constant-speed control to keep the
constant speed V0 from becoming shorter.

25 As described in detain, with the present invention,
it is possible to provide a serial printer capable of

printing at high speed without lengthening the carrier
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printing and of making the entire system smaller.

Furthermore, in acceleration control of the

carrier, acceleration control with acceleration

5 suppression is performed during the time from when the
carrier has entered the printable range V until the
speed of the carrier has reached the constant speed V0.
Therefore, the acceleration data can be set so that
acceleration control may be performed in a shorter

10 distance before the carrier has reached the print start
position, when the presence or absence of a fluctuation
in the speed of the carrier need not be considered.
This makes it possible to print at still higher speed
without degrading the quality of the result of printing

15 and shorten the carrier moving range W.

Furthermore, in deceleration control of the
carrier, deceleration control with deceleration
suppression is performed until the carrier has passed
the printable range V. Therefore, the deceleration

20 data can be set so that deceleration control may be
performed in a shorter distance after the carrier has
passed the print end position, when the presence or
absence of a fluctuation in the speed of the carrier
need not be considered. This makes it possible to

25 print at still higher speed without degrading the
quality of the result of printing and shorten the

carrier moving range W.
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to a constant speed still faster by bringing the
carrier to a still faster speed before the carrier has
reached the print start position, when the presence or
5 absence of a fluctuation in the speed of the carrier
need not be considered. This prevents the distance
needed for constant-speed control to keep the constant
speed from becoming shorter.
Additional advantages and modifications will
10 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

15 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



3 1099& ()- 110%& ()- /109& ()-1 4nmbnbnmvmDnKmm$nbC %4 10%@& () - 0 2002
. 109 ()- 109 ()- @&, 109%@& ()- 10T 10T 10T @ 10@J&T()-$ncnnnn!o[dﬁé65 00
194" 10%a& ()- 10%@ ()- @O%&& ()- " 10%@&& () -
109%@& () - Y10%@& () - [ 02pi pspppqdEbC ! %4 , 10%@ ()- & 10%@& ()- F(MLOY@ () -
f&LO%R ()-s$ 10%& ()- 10%& ()-qJgrRrrrrrrdYNC 1'% 10@ 10@ 10@ ; 10%@& () -
99710%&' ()-F7y 10%@& ()- /' 109%& ()--"10%a& ()-rrrr sCs{sdEYNC ! %
1099& ()- 1090& ()- 109%0& ()- 109%& () -LmlO%a& ()-%40% & ()-{sstttuLudEYNC
rsd 1099& ()- 1099& ()- 10%& ()- 10%& ()-
Y310%&' () -3f 1090& () - LuyuuuvOvvdBYNC
CLAIMS
1. A serial printer apparatus comprising:
a print head for printing on a medium according to
a received character signal;

5 carrier means on which the print head is provided
and which runs the print head over an unprintable
region and a printable region; and

control means for monitoring the running speed of
the carrier means and controlling the speed of the
10 carrier means by accelerating or decelerating the
carrier means while suppressing the amount of
fluctuation of the speed at least in the printable
region.
2. A serial printer apparatus according to
15 claim 1, wherein the control means includes
second control means for monitoring the running
speed of the carrier means, suppressing the accel-
eration so that the acceleration may be equal or
lower than a specific value when the carrier means
20 accelerates and a variation of the running speed of the
carrier means are detected, accelerating the carrier
means not only in the unprintable region but also in
the printable region, and once the carrier means has
reached a constant speed, keeping the speed.
25 3. A serial printer apparatus according to

claim 1, wherein the control means includes

second control means for monitoring the running
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f the carrier means, suppressing the decelera-

tion so that the deceleration may be equal or
lower than a specific value when the carrier means
decelerates from the constant speed and a variation of
the running speed of the carrier means are detected,
and decelerating the carrier means not only in the
unprintable region but also in the printable region.

4. A serial printer apparatus according to
claim 1, wherein the control means includes

second control means for monitoring the running
speed of the carrier means, accelerating the carrier
means without acceleration suppression in the
unprintable region and with acceleration suppression
in the printable region, and once the carrier means
has reached a constant speed, keeping the speed.

5. A serial printer apparatus according to
claim 1, wherein the control means includes

second control means for monitoring the running
speed of the carrier means, decelerating the carrier
means with deceleration suppression in the printable
region and without deceleration suppression in the
unprintable region to stop the carrier means.

6. A serial printer apparatus according to
claim 1, wherein the control means includes

second control means for monitoring the running
speed of the carrier means, accelerating the carrier

means without acceleration suppression in the
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the printable region, and once the carrier means has
reached the constant speed, keeping the speed, and
thereafter, when the carrier means has reached a
5 specific place, decelerating the carrier means with
deceleration suppression, and when the carrier means
has entered the unprintable region, decelerating the
carrier means without deceleration suppression to stop
the carrier means.
10 7. A serial printer apparatus according to
claim 1, wherein the control means includes
second control means for monitoring the running
speed of the carrier means, accelerating the carrier
means without acceleration suppression in the
15 unprintable region until the carrier means has reached
a specific speed and with acceleration suppression
after the carrier means has reached the specific speed,
and accelerating the carrier means with acceleration
suppression in the printable region, and once the
20 carrier means has reached the constant speed, keeping
the speed.
8. A serial printer apparatus according to
claim 1, wherein the control means includes
second control means for monitoring the speed of
25 the carrier means on the basis of the pulse outputted
from an encoder sharing the same axis with a carrier

motor that drives the carrier means and controlling the
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