TI TLE OF THE | NVENTI ON SERI AL PRI NTER VWHI CH PROVI DES ACCELERATI ON
CONTROL OF CARRI ER BACKGROUND OF THE
| NVENTION 5 i This invention relates to a serial printer which
prints while noving a carrier provided with a print head.
In this type of serial printer, a print head facing a platen is
nounted on a carrier. The serial 10 - pidi nter includes a carrier notor
conposed of a direct- current (DC) notor for driving the carrier
and provi des accel eration and decel eration control of the carrier
mot or and noves the carrier al orfgfTIEe QF Al INVEMEION direction of
mai n scanning, thereby printing line by 15 l'ine.
Specifically, tSERFAINtPRINTER EICHEPROVIDES AGCELERATIORCCENERAL eoF by
controlling the carrier notor on the basis of the acceleration data
preset so that GARRIER carrier may reach a specific constant speed VO
by the 20 tinme it has arrived at the print start position as
shown in FIG 14. After the cBAEKEROHYDoPFhAHEr NYESA ION t he const ant
speed, the print head starts to print. After the printing has been
done, the carrier isIhis invepetencrelatedpyteont soriohgprhetearvhiéchnot or
on the 25 basis of the preset deceleration data and is stopped
at a specific pBsitiDIhile theeingyd GATMenPrevide@ with a prime by |ine
repeatedly until ope page of print has
p y heaJl pag p
In this type of serial printer, a print head
facing a platen is mounted on a carrier. The serial
10 printer includes a carrier motor composed of a direct-

current (DC) motor for driving the carrier and provides

acceleration and deceleration control of the carrier

motor and moves the carrier along the platen in the

direction of main scanning, thereby printing line by

15 line.

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



- 2- been conpl et ed. Recently, there have been demands
for printers capabl e of printing at higher speeds. To realize high-
speed printing with a serial printer as described above, 5 t he
constant speed VO, the speed of the carrier in printing, has to be
i ncreased. As the constant speed VO is nade higher, the

di stance required for acceleration (the acc2l eration di stance) and
the di stance required for deceleration 10 (the decel eration di stance)
nmust be made | onger. Because in a serial printer as described
above, el efariplytadnt rol nust be conpl eted and constant -

speed control be in operation by the tinme the carrier has reached
the print start positRerenthey eflozrse Hdwee Hdden demavdsigf sangei Weifs t he
carrier nust be made so nuch | onger, | eading to the problem of

maki ng the printeapable of pairgeing At dtighmt dpeadel efatweeanikaddcgter at e
at a stretch in a short distance woul d cause danpi ng and

permit the speedpded erioarin@emwith fd wistle peintenms 2escrilied Agvels.
As a result, the novenent of the carrier woul d be slow in becom ng
stabl e an® have Wit @tRrgttant speed Wif ddie @pagk qlsihe @Irpremtimg,

| eading to, for . exanple, the corruption of the printed inmage.

Al t hough printi REMRELANE daRe Hukadnaxeas®htion 25 or decel eration
control of the carrier, variations in the speed of the carrier
caused by the occurr ehzethe constant speed V0 is made higher, the

distance required for acceleration (the acceleration
distance) and the distance required for deceleration
10 (the deceleration distance) must be made longer.
Because in a serial printer as described above,
acceleration control must be completed and constant-
speed control be in operation by the time the carrier
has reached the print start position. Therefore, the
15 moving range W of the carrier must be made so much
longer, leading to the problem of making the printer
larger. An attempt to accelerate and decelerate at
a stretch in a short distance would cause damping and
permit the speed of the carrier to fluctuate as shown
20 in FIG. 15. As a result, the movement of the carrier
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



danpi ng during accel eration or decel eration control _

- 3- can have an adverse effect on the result of printing,

| eading to, for exanple, the corruption of the printed i mge.

BRI EF SUMVARY OF THE I NVENTION 5 The object of the present
invention is to provide a serial printer capable of printing at

hi gh speed wi t hout | engthening the Boving 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

decel eration coetamnohaaed an adversenafifiedd pH MHNGNAT GF igiGddieg,
suppr essi on. The foregoing object is acconplished by providing

a serial printedleagpagatios donpeixsinpde,atpiel Rorieget fodf of the gHiinmdddig on
a nmedium according to a received character 15 signal; carrier neans on
whi ch the print inege.is provi ded and which runs the print head over
an unprintable region and a printable region; and control
means for nonitoring the runBRIGEs SEMYARY Offe Tdr MNSFENT IONM nmeans and
controlling the speed of the carrier neans 20 by accel erating or
decel eratPng while st exiawg tafe the presemtoumvestt fdncituatd @raofideae
speed at least in the ) printable region. ) Wth this
configuration, Bh&SFAS Pramiter egipgkle of prigdrnge adethimdy spsed because
the print head is 25 accelerated even in the printable region instead
of without lengthening the moving 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 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



accelerating the print head to a constant speed in the unprintabl e
region and then printing at the constant

-4- speed in the printable region as in the prior art.

Simlarly, since deceleration of the print head are performed in
the printable region too, it is possible to make the unprintable
regi on nore narrow. Moreover, 5 t he adceleration and decel eration of
the print head are controlled so as to suppress it at least in the
printable region, which prevents the quality of print from
deteriorating duspded exi reme peliet&6bé i 08gDén as in thecgresataen, This
makes it possible to provide a 10 conpact serial printer that ensures
a constant qual iSymilarly, @fingeidéceleration of tWddptiomvnahesdj®ess and
advant ages of the invention will be set forth in the description
which foll ows, gerformed innthparprimtibbe obyionstdéopnithes desesilpte on, or
may 15 be | earned by practice of the invention. The objects

and advant ages dfo tiake rivient i pr hatalbke reedigrdnane narrow. Mdtredwed, by
means of the instrunentalities and conbi na- tions particularly

poi nted odt herdiliifaggeleration mml KeEESOR PIPON OFt TP SEVERRad/ EWS OF
THE DRAW NG 20 The acconpanying draw ngs, which are incorporated
in and constitut?®® FRECREleheSeprTi 9 cOEPRFEST | fhisat least inghe
presently preferred enbodi nents of the invention, .and together with
the general desd®iiRt i TRGLABovENLCh Prevenks ( Hae daral i By deseFintion of

the preferred eq?odi- , . .
rom deteriorating due to extreme acceleration or

deceleration. This makes it possible to provide a
10 compact serial printer that ensures a constant quality
of print.

Additional objects and advantages of the invention
will be 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



25 ments given bel ow, serve to explain the principles of t he

i nventi on. FIG 1 is a diagramto help explain the
-b5- configuration of the platen and its vicinities in a
wire dot printer according to a first enbodi nent of t he present
i nvention; FIG 2 is a block diagramillustrating the 5
configuration of the wire dot printer of-FlI%& 4, FI GS. 3A and
3B are flowcharts for printing control perforned by the CPU of FIG
1; FIG 4 is a flowhart for acceleration control of
the carrier not arori fivend né igh ra.afe | tifeatp Jont sl P S OV idthitieshpwn in FIGS.
3A and 3B; FIG 5 is a flowhart for deceleration control of
the carrier nota wimeldd e reratdoar isuppessi it embodimerdt & 3A
and 3B; FIG 6 shows the relationship between the speed of 15
the carrier and thee pmeasaitt pulvsstdfort;he encoder in the first
enbodi nent ; FIG 7 shows the relationship between the print
start position and pri¥i. ehdiposihiark ahdgrtem tiiwgtodting the speed
control of the carrier in printing control in the 20 first enbodi ment;
FI GS. 8A and 8B S ¥qwWiathsant £ § dthepriime st printexonf rIG pekforned by a
CPU in a second enbodi nent of t he present invention;

FIGS. 3A and 3B are flowcharts for prlntlng

control performed by the CPU of FIG. 1;

FIG. 4 is a flowchart for acceleration control of

the carrier motor involving acceleration suppression
10 shown in FIGS. 3A and 3B;

FIG. 5 is a flowchart for deceleration control of
the carrier motor involving deceleration suppression of
FIGS. 3A and 3B;

FIG. 6 shows the relationship between the speed of

15 the carrier and the output pulse of the encoder in the
first embodiment;

FIG. 7 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 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. 8A and 8B;

FIG. 10 is a flowchart for deceleration control of



FIG 9 is a flowhart for acceleration control 25 of the carrier notor
W t hout accel erati on suppression shown in FIGS. 8A and 8B;

FIG 10 is a flowhart for deceleration control of

- 6- the carrier notor w thout decel eration suppression of

FI GS. 8A and 8B; FIG 11 shows the rel ationship between the
print start position and print end gosition and the timng of 5
speed control of the carrier in printing control in the second
enbodi nment ; FIG 12 is a flowhart for acceleration control of

the carrier notoghw LhewtcaChBkBLalii @RoGUPREEESEPRLIEN suppresEi&R. o8A and
8B in printing control perfornmed by a CPU 10 in a third enbodi nent of

the present invept@N; g8a and 8B; FIG 13 shows the relationship between
the print start p05|t|on and print end position and the timng of

speed control of the gai.ian ishoRsl RhieNget@tibalshiip R&ween the Pplriimd
enbodi nent; 15 FIG 14 shows the relationship between the print

start position asdapti poséndopoanti priandehdepbsditign and theotispegdof
control of the carrier in printing control in a conventional serial
printer; afhd speed contkEbG of5thkeowsrirherr énapiramghiing seonweed tihe thpeed
20 of the carrier and the output pulse of the encoder when t he
speed of the carskeeonids emboddased ;i n t he conventi onal seri al
printer. FIG. 12 is a flowchart for acceleration control of

the carrier motor without acceleration suppression of

FIGS. 8A and 8B in printing control performed by a CPU

10 in a third embodiment of the present invention;

FIG. 13 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 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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Hereinafter, a w
printer according to 25 a first enbodi nent of the present inven

wll be

expl ai ned by reference to FIGS. 1 to 7.

shows the configuration of a platen and

-7-

its vicinities in the first enbodinent. In FIG 1

platen 1 is pivotally supported at both-it’s ends. A carrier

is provided along the platen 1.

A carrier 3 is provided on t

carrier shaft in such 5 a manner that it can nove along the sha

t he

di fest irepiafitiesniacansai fgrsthembadiment3 i $nprogi ded

with a print head 4 and an ink ribbon cassette 5. In the pri
4, hol es throughpbhieh theést ppso@hlly suppowtedsacabogh insaefdsut have

been nade.

in such

An ink ribbon 10 in the ink ribbon cassette 5 is str

A eammieer shhdt Rt isnpeovéded bébwgenhehelptent 1head 4

and platen 1. The carrier 3 is provided on a carrier be
shown) stretchédcalkoigrt Beisaprpeidstdapn RheOnasméegnghafb in so€ht he
carrier shaft 2, a carrier notor 6 functioning as carrier dr
means i sSprovi de@antges &hati ét can movenpglengothevebaiheisathfer 3 by neans
of the carrier | . belt along the carrier axis 2. ] ~The
carrier notor Eirgcédeposddmefinasgarpaéng. 2Bhe cagyieend ipCPre¥idednot or.

The carrier

pul ses

10

15

20

25

notor 6 is provi ded wiith an encoder 7 that gener
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
in 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 along the carrier shaft 2. On one en
of the carrier shaft 2, a carrier motor 6 functioning
as carrier driving means is provided. The carrier
motor 6 moves the carrier 3 by means of the carrier
belt along the carrier axis 2.

The carrier motor 6 is composed of a direct-
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
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.

re dot
tion
FIG 1
a
shaft 2
he
ft in
nt head
et ched
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i Ving
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according to the rotation of the notor. A CPU, expl ai ned | ater,
noni tors 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 notor 6 and
may be provided on an idle pulley. _ _

- 8- I nstead, a |inear encoder may e used which is provided

in the direction in which the carrier 3 noves. The carrier 3
is designed to be novable in the carrier noving range Wfrom one

end of the carrifsteall, a 1shakk, ehBedBeMaposk! ueRd thilde it RefownRd N
FIG 1. Accordingly, in the carrier noving range, it is

necessary to seinathendérwebeient he phith hhadcérgder 3 moveddrint, that is,
a printable range V (the range from the print start position to the
print end position ifhelBarriekl G i%) des\Wyakdpas Heomdvabie inf ivHabl e
range printing out put (dot output) is started at differs according
to the parAiPAgmd¥iag range W from Bh€ e2d »fa thleodardiiagram
illustrating the configuration of the wire dot printer in the first
15 embodi mefhaftThEhgi hemgopopithear tActbeesthegPiend in FIQ.cdntral
processing unit) 11 constituting the main _ part of the control
section, a ROM Féaﬂdéﬁg}YweﬁﬁrgPe carriler]povanghir@ngs-ogitads and data
required for the CPU 11 to control each section have been stored, a
RAM (random 20CCeSSRE¥sEOnEfRbr §) T2BIPnWhARKFEh ther Pais thdvesdy darceas f or

print, that is, a printable range V (the range from
the print start position to the print end position in
10 FIG. 1). What position in the printable range printing
output (dot output) is started at differs according to
the printing data.
FIG. 2 is a block diagram illustrating the
configuration of the wire dot printer in the first
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.1l1
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



tenporarily storing the data processed by the CPU 11 are to be
stored, an I/O port 14, an interface (I/F) 15, _ and a nechani ca
controller 16. The CPU 11, ROM 12, RAM 13, 1/O port 14, 1/F 15, and
mechani cal controller 25 16 are connected to each other by means of
bus lines 17 i ncl udi ng an address bus, a data bus, and a control
bus. Connected to the nmechanicg@l controller 16 are

9- a head driver 18 for driving the print head 4, a notor _
driver 19 for driving the carrier notor 6 that noves the carrier 3

along the carri ed lsdadtd2iveér D8 Of o rd¥BFing the pPZnfOheddi¥i Ng Rofsed
notor 21 that drives the platen 1 5 for feed, various sensors 23
including a senstritdmtl9 for drbensgsthidecd eatbRmSede Of tRashesFeof
paper, and the encoder 7. A host conputer 24 is
connected to thethe cdbrier 3 alon@ theorakmieat$lonf€ab) ea it &P ed & v N
panel 25 is 10 connected to the /O port 14. Wth the operation pane
25, the operator2defdnrimiving cusfepdrmetians?l that drives fe RAtdd 1
performs printing control as shown in _FIGS. 3A and 3B. The CPU 11
first set® a priffir sfiegd, various mensoon ahdinc peding ends@usot i tmtat step
1 (ST1). 15 As a result, the printable range V showmn in FIG 1 is

det er mi ned. TherSeRiestEhe 21%551'5_1}9 edge QU alsheet of papera awhsthat speed
of VO at which constant-speed control is performed and a carrier
stop position. TE9er 7.  deternines the carrier nmoving range Wshown in

FIG 1. A host computer 24 is connected to the I/F 15

via a communication cable. An operation panel 25 is
10 connected to the I/O port 14. With the operation panel
25, the operator performs various operations.
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 (ST1).
15 As a result, the printable range V shown in FIG. 1 is
determined. Then, at step 2 (ST2), the CPU 11 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 (STS5).



20 Next, at step 3 (ST3), the CPU 11 starts to drive t he
carrier notor 6 and judges on the basis of the out put of the
encoder 7 at step 4 (ST4) whether the carrier 3 has reached the
print start position. | f having judged at ST4 that the carrier 3
has not 25 reached the print start position, the CPU 11 will
perform accel eration control of the carri enonmotor 6 i nvol vi ng
accel eration suppression at step 5 (ST5).

- 10 - In accel eration control of the carrier notor 6

i nvol ving accel erati oy, YHIYIRSSHIGbn oM oM tHds cdrrier motdhegcarri er
notor 6 is accelerated at step 21 (ST21) by controlling the carrier

motor 6 on the Qasic3 vind Receierat ipreStippaeeal ivymt i s sledven iAtFEI e 22
(ST22), it is j udged whet her the waveform of the output pulse from
the encoder 7 i $heoi@riEar motaigés isneeiddendtidd ot step 21 dgdipd hg)by
Specifically, it is judged whether the waveformis corrupted. 10

I f the accel er aidostrafl ltingy ddrer icrmisromaddrs 6 on the shaotsh,of hehav dt h of
t he out put pulse fromthe encoder 7 will change gradually. If
danpi ng has occumeskt tanseleratiomaledfeor madf stwrp odd p(8THa) self rioin t he
encoder 7 wll be corrupted in such a manner that, for exanple, the
width 15 ofjudgedhihethan |thee sove fshon tah e | owRRt aRUEFRWAE¢TH

FIG 15. Sensing the corruption of the pulse wdth det er m nes

whet her the accdihe &nanflas ktiginemal (or chapgrheFmepkhipedHtbiN? he

carrier has fluctuated or L o
damping). Specifically, it is judged whether the

waveform is corrupted.

10 If the acceleration of the carrier motor 6 is
smooth, the width of the output pulse from the encoder
7 will change gradually. If damping has occurred, the
waveform of the output pulse from the encoder 7 will be
corrupted in such a manner that, for example, the width

15 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). If 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



danpi ng has occurred. Specifically, in FIG 6, if 20 expression X1 >

X2 >X3>X4 ... >Xnis fulfilled, it wi |l be judged that the
wavef orm of the output pulse fromthe encoder 7 is normal (or that
t he speed of the carrier has not fluctuated). If the expression is
not fulfilled, it will be judged that the waveformof the 25

out put pulse fromthe encoder 7 is not mor rkgl (Cor that t he speed of
the carrier has fluctuated). If it has been judged at ST22

t hat the wavef orm of
the output pul sé&hes qwtpwHorvdiseoris gt Neemsde@y dthathdhe speedc@rfr ithe has

fluctuated, the anount of acceleration of the carrier motor 6 w |
be decreased at carpen hasrAAuctuated yide FRIGIL K AIGRIRER HETSED. By
doing this, stable 5 acceleratlon control can be achieved as in
FIG 6 wiéree GaE WRTTP I thhévidult &a AR TR % r?eteéh%o’déﬁ%

becones shorter gradually een judged at that
t he out put and AR B tq?ét‘iéﬁt%jdé:r 74'11‘%2h r‘%ﬁ &1%‘1 lst’he‘c' S0 10
of the carrier has not fluctuated, c reLur ST4

in Fl GS. éA and i eleration cont).‘lql o rgas baecg}%?vedbeaqs s[hqs¢|n4 Mhat
3 h he h
CAL S 311 bo 1SR AR TS R4 o RS RO B P rt%ct% | be

printed on the data received frontthe host
conput er @%%5&&2 éﬁ?&ﬁgfrqﬁgghaldﬁged at ST7 whether the speed of

the If it has been judged at ST22 that the output
pulse from the encoder 7 is normal or that the speed
10 of the carrier has not fluctuated, control will be
returned to ST4 in FIGS. 3A and 3B.

If it has been judged at ST4 that the carrier 3
has reached the print start position, 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 V0.

Then, it is judged at ST10 whether the carrier 3



carrier notor 6 has reached the constant speed VO. If it has been
judged at ST7 that the constant speed has 20 not been reached,

accel eration control of the carrier notor 6 involving accel eration
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 VO has been reached, constantZspeed control of the carrier
25 notor 6 will be perforned at ST9 to maintain the const ant
speed VO. Then, it is judged at ST10 whether the carrier 3

- 12 - hazs nesadiesd aa gointt e sypEeci fic distame aiesad] of thee

print end position. This judgnent is nade to determ ne the timng
wi th which dec@ndmdt ieowd ipossittaraned. Thies judgmerntudiggremide st medakaicnine
perform decel eration control 5 before the conpletion of printing.
Therefore, howthgchiming witdi sthhde deaeleritiore b istarirt posthe on the
decel era- tion control should be started nust be determ ned

on the basis ofiudEaditstidhdeqded Ehageowt gageleration uteghtion. As
an exanple, it _is judqed whet her 10 the carrier 3 has reached a

posi ti ondan X he compjetdon £f é?%”hqﬂ’ébfﬁ of Theree {59 Rt HEh ti on.
If it has been udged at STlO pgat the carrier has not  reached a
position an X e print %ﬂﬁ%ﬁP%ﬁt%%% Eﬁ?rﬁe%ﬁkﬁﬁﬁﬁition,

control wll 15 r urne ST9. it ha ed at ST10.
that the carrlérl%n ‘&%&?tﬁ%ﬁf%‘?ﬂ)@ ‘h%e el

on the basis of the distance that enables stable
deceleration. As an example, it is judged whether

10 the carrier 3 has reached a position an X number
of characters ahead of the print end position.

If it has been judged at ST10 that the carrier 3
has not reached a position an X number of characters
ahead of the print end position, control will be

15 returned to ST9. TIf it has been judged at ST10
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 ST11.

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



of characters ahead of the print end position, decel eration contro
of the carrier notor 6 involving decel erati on suppression wll be
performed at ST1l1. 20 In decel eration control of the carrier
notor 6 i nvol vi ng decel 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 13 - data at step 31 (ST31).
As in acceleration control of 25 the carrier notor 6, it is judged at
step 32 (ST32) whet her the waveform of the output pulse fromthe
encoder 7 is nowihh pordaempingyef ofhiehdagesmsnestwhgther the speed of

- 13 - with no danping). This determ nes whether the speed of

the carrier hasthﬁu@@ﬁﬁ@@ﬁngﬁsdﬁﬁﬁpﬁgaha@ pEcdampyng has occurredif it has
been judged at ST32 that the wave of the output pulse fromthe
encoder 7 is not nor%ﬁlltShas b@?“tﬁ&@gﬁﬁea§p§@é20FhﬁﬁetgarW?@?fﬁﬁ§
fluctuated, the celeration of the carrier notor 6 wll

be decr 8hsEhea Pu§PB§ EBEFST§§?maEBec%ﬂ??6Frb% L&t BPhe@CFBal

ST32. B this, d | t | hj whi |
suppresgl glPﬂe F:EBPGEEﬁSﬁggFgghQ% éégcakglgg £g¥ gﬁECEH?F?@r th?¥ |t|hgs
b dged at ST3 f th ul, f th
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fluctuated, Conﬁégkeg‘ d Q% s%ggrgggééegﬁys?ﬁi ﬁﬂeP58} PﬁegékugﬁéQHQOBB'

15 Speci rear
ST32. By doing this, deceleration control is achieved

stably while suppressing the fluctuation of the speed

10 of the carrier. 1If it has been judged at ST32 that
the waveform of the output pulse from the encoder 7
is normal or that the speed of the carrier has not
fluctuated, control will be returned to ST12 in
FIGS. 3A and 3B.

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



carrier 3 has reached the carrier stop position. If 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 notor 6 wll_be performed at ST13 to
return the carrier to the hone ﬁbsi*qonf Then, it is
judged at step 14 (ST14) whether all 25 the printing has been done.

If it has been judged at ST14 that all the printing has not been
conpl et ed, at Thht rohahiall pehe apnimeng ohaT3veen femphetedenthadged
- 14 - at ST14 that all_the frlnthg has been conpl eted, the
printing controlPRinting eerieeprl Wll be endedyth the first embodi ment
constructed as described ove, when one line is printed, the
waveformof the 5  Wibhtphe Eh?%% ??%ﬂ¢%%%nénEBH%Fr?Ct§dnﬁﬁ|98P€Hlpﬁd
accel eration control of the carrjer 6. % uct bon I n
the speed of thePRA¥Fi ¥R 5L l?%els Prl“te or?ﬁ%tVSHeSPthE Ef orm

has been ggnsed t he ation,of the carrier 3 will be

mai nt ai ne o tpuér%ﬂt%?nﬁf?TmFQﬁmﬁﬁﬁO% T ot chf FRPTERTSIAE Y he same
EEDNA. et s T i T

c
specific print start posrtron Th

before the speedcpf thg: CAKT1£"chEANESA of the LDE-£QDSTBQLLSRECTLYO as
showmn in FIG 7.

corruption of the waveform, has been sensed, the smooth
accelgration of the carrier 3 will be maintained by
10 reducing the amount of acceleration. At the same time,
the carrier will be controlled so that it may reach
a specific print start position in the direction of
main scanning before the speed of the carrier reaches
the constant speed VO as shown in FIG. 7.
15 Consequently, the carrier can be brought into
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



15 Consequently, the carrier can be brought into a print
out put enable state before the speed of the carrier has reached the
constant speed VO or in the course of acceleration control. This
makes it possible to secure a sufficient distance needed for

accel eration 20 of the carrier 3 wthout |engthening the noving range
of the carrier, even when printing is donel@at +igh speed. Because
stabl e speed control is perforned during accel eration control, even
when printing is done during acceleration control, the printing can
be 25 ef f geeleel af, htlyh wpeefiomntdbdutheeguiapii hgpt hee gfiadbmt yhof

the result of printing. Even during decel eration control of
the carrier encoder 7 is monitored. 1If a fluctuation5in-the speed notor

6, the waveform of the output pulse fromthe encoder 7 is
nonitored. |f £%|tkeRATHECTn $Wehspeebhe corrupbionhefchheiwavesonh, as
the corruption of the waveform has been sensed, the anount of the
decel eration willds peeenssensedecthastpountyhets sheudeseinrathpotwill be
decel erati on of . the carrier 3 and brings the carrier into

decel erath on  decreaged r ofNE2fIREUPE the r$BPORAsdpeatpEAt ipR Of i Heeend
position (or when the c?rri has reached a place an X nunber of

characters ahedt?of*The p??i[bﬁhﬂg%og TioHTL9D intogdeshtaraticwiGc 7.
I LOr e L AANELST B Eafl DB 8 e R Do ohne T R ek
I't possible to ﬁ§§f£fbn (or when the carrier has reached a place an X
numbe; of characters ahead of the print end position)
10 as shown in FIG. 7.

Therefore, the carrier 3 can be brought into the
print output enable state even in the course of
deceleration control. This makes it possible to secure
a sufficient distance needed for deceleration of the

15 carrier 3 without lengthening the moving range of the
carrier, even when printing is done at high speed.

Because speed control is performed stably during
deceleration control, even when printing is done during
deceleration control, printing can be effected at high

20 speed without degrading the result of printing.

With the first embodiment, because the moving
range of the carrier 3 can be made shorter while
securing the quality of printing, the entire size of
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



a sufficient distance needed for deceleration of the 15 carrier 3

wi t hout | engthening the noving range of the carrier, even when
printing is done at high speed. Because speed control is
perfornmed stably during decel eration control, even when printing is
done during decel eration control, grlntlng can be effected at high
20 speed wi thout degrading the resutt &6 printing. Wth
the first enbodi nent, because the noving range of the carrier 3 can
be made shorter while securing the quality of printing, the entire
si ze of mohespfonwerd¢canhbeeaadprintingr iandoit sffestedewheduced.

25 In the first enbodi nent, the present invention has been

appl i ed to one- thﬂecprrh?rngeébﬁﬂﬁoto theohemsi gesition. f@henting control,
printing is done when the carrier -
16 - no¥B¥ehsiear Baywher 8RBl prAntPniWPsWALt PEANEdNGd cRmérol in

the carrier returns to the _hone pagsition. The i nventi Qn nmay be
applied to two- Wﬁ&cbrPﬁﬂpﬁgnﬁohﬁrGPnPnHOt onlywWher jihenCadd ies H@N@Snot
only when the carrier npves forward but also when it retyrns to the
hone posi®ion. forward but a#ﬁPtHQFHDFE rekerpsedenthenhons @ﬁsﬁ§¢

applied to not only a wire dot printer, but also oth ra
printers that prlnt @HFF@eﬁﬂﬁrﬁg the QFFﬁF”ﬁeé@W%?HHﬂ? may b %é6¥1on of

mai n scanni ng, s a.thermal_ prilnter rinter

Her ei naft er, r8° oPnﬁylﬁtgﬁrﬁcg8deﬁdn%8r but” alsg §b§5hgt M5EAent of

the present '”Ve%Eh%gfg %ha%eprlnt while moving the print head in the

direc;ion 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 ahd 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.



expl ained by reference to FIGS. 8A to 11. A diagram illustrating
the configuration of the wire dot printer 15 of the second enbodi nent
and its vicinities and a bl ock di agram of the wire dot printer are
t he sanme as those in FIGS. 1 and 2, so a detailed explanation of

t hem wi |l not be given. The second enbodi nent differs
fromthe first 20 enmbodi ment in that htceteration suppressi on of the
carrier 3 is performed during the tine fromwhen the carrier has
entered the printable range V until it has reached the constant
speed VO as shown i nTReCPU1lllaf the secendtembedimgnthdsf destigagdodionent ,
accel eration control 25 of the carrier 3 is performed during the tine
f rom when per ferm| print bhd copF Pl ofs t feovar tneF I§Sha8Abard 8Bart ed
until the carrier has reached the constant speed
- 17 - The prqpesePg at %¥9Pﬁe5seé%ﬁglénﬁ@dﬁﬁeﬁﬁTﬁé d€§|gned to
performprinting control as shown in FIGS. 8A and he processes
at steps 51 (S l§5t08§43F@T%ﬁ)36? the samg g t§%§8n6t8§Tér§°tﬁg s8fe as
t hose at ST1 to_ST4 o% FIGS 3A and 3B. If it has been
j udged at® ST54 THEP- ¢ AR 28f,7Rr has not reached the print start
position, accelerati

accel erati on ?guﬁﬁr@§§|B%ga:ﬁghggdpggféﬁgé t&%tg%%%10$ﬁ§¥2&p%tonly
10 accel eration c ntrol, of e carri 6 AN b%ccel .
porfor med wi ¢ nBPSnBRL SPARBCA FRGcRAPFohePhot ReSkfeed cceleration
control of the carrier motor 6 without acceleration
supprsssion 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 (ST58) 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



of the carrier as showmn in FIG 9. Because the carrier 3 has
not entered the printable range V yet at this tinme, the presence or
15 absence of a fluctuation in the speed of the carrier need
not be considered. This nakes it possible to set t he accel eration
data so that acceleration control may be perfornmed in a shorter

di stance than in the first enmbodi maft . - 20 The processes
at steps 56 (ST56) to 60 (ST60) are the sane as those at ST6 to
ST10 of FIGS. 3A and 3B. The processes at step 58 (ST58)
per f or ns ofadde grEamitors teartt pols idgfionhe deaediega tristnoic o tugioflh o £
suppressing acceleration. That is the processes showmn 25 in FIG 4 are
per f or med. the carrier imoteas thdayoliydgad deced e ttiloat suippressiosr 3
has reached a position an X nunber of characters ahead of
the print start Widdi theompenfegsiast &t ererobtlr dISTHl) . Thatt He,cahei er not or
6 invol ving decel eration suppression w | be perforned at step 61
(ST61). That ispraresses shqyppdds Fd& sifowt iln e @enfagmed -pe perforned. 5
Then, it is judged at_step 62 (ST62) whether the carrier 3 has

reached tHe print end i tJi"onls |Juqgqed at stemf2 WP JudgeFnar $P6&2 t hat
the carrier 3 has not < ﬁﬁﬁg Hﬁg print end posit.ion, %ntroI\MII
be r et ulSfEF 4F Srée Irfealct IS BF TGO ROSEFESNhatl L 16 t he
carrier 3 has r?\aCh%deénhejLPc{&erH aetn%‘l%%s ttha(?: 'the carrier 3 has not
reached the print end position, control will be
returped to ST61. 1If 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 beén 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



decel eration control of the carrier notor 6 w thout decel eration
suppression will be perforned at step 63 (ST63). That is, only
decel eration control of the carrier notor 6 will be perforned

wi t hout nmonitoring 15 a fluctuation in the speed of the carrier as
shown in FIG 10. Beﬁ%use the carrier 3 has passed the
printabl e range V, the presencé or “absence of a fluctuation in

the speed of the carrier need not be considered. This 20 makes it
possi ble to set the decel eration data s hat the carrier nay be
decel erated i n2% §f¥(§§t éﬁ‘a& ggrrier 3 t’\arf’arFE?arF}i% the RrEboT RNt .
Then, it is judged, at step 64 (ST64 et her .t he , carrier 3 has
reached the pr#P l&&&p&%"ﬁr@ : Clof"&"irtv‘\)}ri 2%(9 the \Larpien I]‘%‘i]‘@;’éobea‘fl]S£164 t hat
the carrier 3 has _not reach t int sto osition, control wll
be ot SEnBRHISTIRG FroChep o SREFY) bq PR obhe hEEter ¢

- 19 - at ,$164 that _the .carrier 3 has reached the print stop
posi tion, revngétgghﬁﬂ&e(ﬁpﬁﬁi§%§ﬂrier notor 6 wll be perforned

at step g5 (ST65) t%dftﬁr{e;{{% the rér@éoc@[n&nrﬂ ad OshO§nNPReEPESI f1 0N, 5

Wth the second enbodi as shown in I n accel eration

control of the searen kadil Mddidy of the LB ILPM e Lhe eRcrier 3

has started to be driven until the carrier 3 has ente e

printabl e rangeifhe from wheif QLA ABLONHA 4POME B6CSLedRlvoN
suppr essi on

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 VO, 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



10 is perfornmed. During the tinme fromwhen the carrier has

entered the printable range V until the carrier has reached the
constant speed VO, accel eration control ' i nvol vi ng accel eration
suppression is perforned. Before the carrier has reached the
print start 15 posi tion, when the pregsence or absence of a fluctuation
in the speed of the carrier need not bé coOhsi dered, t he

accel eration data can be set so that accel eration control may be
performed in a shaorter distance than in the first enbodi ment (shown
by a dot-dash PExéorpedzq FIG 11). This nmakes it possible to print at
hi gher speed wi t hout degrading the quality of the result of
printing and short ed e ﬁgﬁ ﬁ@gF&ﬁﬁé%@foPagﬁgdcé grint end I n

decel eration control, of the cartrier 3, too decel eration w.th
Gocel oration oBBshSief, whens Shen Breaens8 or aprencel ot earibEtigtiod
passed the printa

V. Af [ 3 h dth
printabl e rangénv, g %%%%% 8écéP8r5€FSﬁe%§hF% fﬂ%i[ﬁ%ﬁkogg&gggggﬁfgn ‘e

control s . 5 - .per f or med.
arer tnd carr FLP ASESRSEEtiopdatR SeneRE set =0 B8 derelgrarifRL

presence of -abseptecl 1! bUCEUREIMed in a EokIE SRASE Al BRGALL €f

need not be consi déred ece ation data can be set so

Rl T2 S GG o d RS PO86al RNGT IS phactBn s paaglhan 10
speed wi thout degiadined RRcAUAithbuel de®ading 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 V1l lower than the constant speed VO in acceleration

control of the carrier motor 6 without acceleration

suppression performed until the carrier has entered the



result of printing and shorten the noving range Wof 10 the carrier.
Next, a wire dot printer according to a third enbodi nent of the
present invention will be expl ai ned by reference to FIGS. 12 and
13. A diagramillustrat- ing the configuration of the wire dot
printer of the 15 third enbodinent and its vicinities and a bl ock

di agram of the wire dot printer afé the sane as those in

FIGS. 1 and 2, so a detailed explanation of themwl]I not be given.
The flowchart for printing control performed by the CPU 11 of the
third enbodi nepringabg rangehe San€oasrefsy éh KheSsegARngh@rdRdimerie
second enmbodi nent . . The third enbodinent differs in
printing contr8f ST35, onjyoarfRréesatsnd erpéacdet ithe KarrdersPs9s the
carrier is accelerated at a stretch to_a preset specific speed 25
V1 lower than PRELEEREHakD 8FEB4SVELIRNAELBILERAL Odn the carriggnfModiorof the

carrier notor wi,.t hout accel erati,on suppressi on perfornmed until
the carrier hal ¥Wht8PH§ freeleration control performed until the - 21 -
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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
8T72 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.



carrier 3 has not reached the print start position, it will perform
accel eration control of the carrier notor 10 6 w thout accel eration
suppression at ST54 as shown in FIG 12. Nanely, the carrier notor
6 is accel erated 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 reach2d 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 #sedesegiibied apowe,vihe speed dff tihe lvagrieen ijsudged at
ST72 that the speed of the 20 carrier has not reached the specific
speed V1, contr@Fceleratedyprt| ahgtretghnéa tbeSFpgciiffic spegs Mden j udged
at ST72 that the speed of the carrier has reached the

specific speed V¥esehe lQiBEnthen sbeerengtess weedp¥0, which pbxdpged at

step 73 (ST73) so that the acceleration of 25 the carrier 3 may enter
the printable rEﬁSeCQrﬁﬁﬁé e thespparg ¥dd festerolthan inpdheesgerad to

ST54 in FLGS. 8A . and .8B. . .

22 - emboﬂém&8§c&Fﬁgﬁea55v3?5tﬁ§a§B§th5F Pretastiagt i s

accelerated at a _stretch tgﬁ%hgpspecific spee set | ower than
A

the constant spB83HVdCMn fg&resence Ofﬂgg%§PF§ePf3aP3 fi&ughded vi
[aster than 10 e A ailecoor, & RIGRTBOL pREOLESl b rtaglag fhe oI

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



in the speed of the carrier need not be considered. Therefore, the
accel eration data can be set so that accel eration control may be
performed in a shorter 10 di stance than in the second enbodi nent.
Thi s makes it possible to print at much hi gher speed w thout
degrading the quality of the result of printing and make t he
carrier noving range Wstill shorter. ~ 23 - Furt hernore, the speed
of the carrier can be 15 brought to the constant speed VO faster than
in the second enbodi nent by bringing the carrier 3 to the

still faster speddNE NS O1 Iﬁ’@gééldrﬁn@r%ﬁ@squédclﬁéﬁﬁ the resielthroht
start position, when the presence or absence . of a fluctuation in
the speed of tR& NN e&f Fkingg the ent ideh SYRhS . Smafhlar nakes it
possi ble to shorten the ired for cceéeration control

di stance re
wi t hout acceq‘b‘?tafie?%‘?f’%eupﬁ:'risasqcé‘?W : B AN RevERE the

dhstapce for onsiaks onsel SO {BASEH WAy qcemtoffRLAT Shecd VO
presert ST Rhorgssion g AT ATRLE RGN Sl B Y o
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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.



carrier has entered the printable range V until the speed of the
carrier has reached the constant speed VO Therefore, the

accel eration data can be set so that accel eration control may be
performed in a shorter 10 di stance before the carrier has reached the
print start posi tion, when the preﬁence or absence of a fluctuation
in the speed of the carrier need not be~co &i dér ed. This nmakes it
possible to print at still higher speed wi t hout degrading the
quality of the result of printing 15 and shorten the carrier noving
range W Mom@aveernohe Spesfe & dhgt i GH T roin dfe thyought
carrier, deceleration control with deceleration . suppression is
performed until tohé CaNSteNthgPessssedll fasten hy REifEH% tiehge V.
Therefore, the deceleration data can be sei so that decel eration

control may be Carrier ﬁt?_r@orsﬁgc}li rf 3% S0 RaS ikt e SATHEC S er

R R A T T

ConeToEreG T TSR Ue RO 2 o PP
Shoa st M neea SRy o PREIRAALTT tis \prevents the, HSFASS,gnt

o a,constant snsedhitiddy (ASRadl NI LNA. ro koofdd Yoddtaet !

faster speed before e carrier reached the start
position, when the L eSS ¥oming 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 representétive 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.



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 becom ng shorter

Addi tional advantages and nodifications mﬁll 10 readll occur to those
skilled in the art. Therefore, ? i nvention fﬁuﬂmﬂﬂmu"’
aspects is not limted to t he spec fic details ve
enbodi ment s shown and descri bed herein. Accordingly, ‘vaf'i ofis *

nodi fications may be nmade w t hout departhg fromthe 15 spirit or
scope of the general inventive concept st defined by the appended
clainms and their eqU|vaIin -25

) serial pripi@r\gpparatus comprisipgseri al printer

apparatus conpri sing; .head for gdlntln on .a nedi um

according to aPFéEElbsadcﬁSFaEFéP $fgngp; @ mgdium atcording; £p

means on which fh h rov1de and which runs the print
head over an un%r?ﬁ?é%Pgd Sﬁgréétg %%d a printable region; and

control ngans for EEEQ&E m%ﬁﬂsrggnhﬂgcﬁpQEQ BLlnt h ad &ge %ﬁbﬁé geans

and controlling the spee carri ér-neans y aCccCefer

decel erating thgng Wth E&ﬂ 'Eﬁen§ mﬁéé& ?ygﬁégﬁshﬂgrgﬂgagfgunt of

fluctuation of the spee east e pri

2. A serial prifé?ioﬁpgﬁaaSU§r§ﬁ€95géngeé90n15and claiml1, mhereln t he
control neans includes

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



second control neans for nonitoring the running speed of the
carrier neans, suppressing the accel - eration so that the

accel eration f | ower than a specific val ue when the
carrier neansmnm €"ﬁﬁ“wﬂ4‘ tes and a variation of the running speed of
t he o €l neanssare detected,_ ag&elerating the carrier -

means not only in the unprintable region _
region, and once the carrier neans has reached a constant speed,

keepi ng the speed. . 25 3.
claim 1, whereiSP8fk TolthCarFdfE Mf@NFaeSUPPressing t

5§ 18&Rrr o

t also in the printable

A serial printer apparatus _according to
hee °

means for nonitqring the runnin ] speed of the carrier
means, suppresSiifd t |t3}%%ecelerat1tqnoﬁla§zo b(enf(qp Ofecel erati on may

be equal or l.qwer than a specific val ue en the carri_er nmeans
decel er at es fr&rﬂ"f_%et tHhritP ¥edug y%%tq%n 18T MEq%e running
speed of the cayfid e BTEE £Hdm et ant sgﬁecﬁ%dd%c‘%)aer&%tt'i%% Lge
carrier neans not only in the unprint € reglion but al'so in the

printabl g regiqp, running Oﬁpeecf"ofb‘ﬁﬁ iﬁ%{arﬂré tm%rar%o%qreatdlé%e%g%ﬁr ding to

claim 1, "'wherein the con means i nc S 0 second cdntr ol

Teans for moni toyd ieddi Sl the carriciPSRAR e A Sl wRANS,

accel erating the carri ans wi thout accel eration suppression i

the UNRIAgH R IS B AN DM T 3F Q8 &1 1A it $8g3%n .
the printable region, and once the carrier nmeans
4. A serial printer apparatus according to
claim 1, wherein the control means includes
10 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
15 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
20 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
25 second control means for monitoring the running

speed of the carrier means, accelerating the carrier

means without acceleration suppression in the

n
in



15 has reached a constant speed, keeping the speed. 5. A
seri al printer ccording to claim1, wherein the contro
means i ncl udes ﬂnﬁmi "Ht& nd control neans for nonitoring the running
speed of the ca Ierating the carrier 20 means with
decel eration suppressron I n the printable region and w thout

decel erati on suppression in the - agrrntable region to stop the
carrier neans. 6. A serial prrnter apparatus according to
claim1l1, wherein the control neans |ncludes second .cont,r ol

nmeans for nnanGPFﬁ&tPP@erEﬁﬁiﬁ& and Wlthsﬁ@@@LﬂrqﬁﬁQQxﬁqﬂgée%ﬁ%ﬁﬂsln

accel erating th% carrie bl neansdmthout acceleratron sup ressron in
the e prlnta e reglon, an on 1%1-? arrier mead‘]ﬁp abI e

region and with accele I ON _SUppressio . tab regi on,
and once the c&??r@?dng scﬁgf% nt Spee&eaéﬁﬁfﬁﬂﬂet ﬁ) J] , keeping

t he speed, and thereaft rr| reached a 5
hggbgltﬁgvl 3% The @%§Q1er d% :ﬁ}é“?gh qf

specific place, e carrrer décel erati on

suppr essgon, ag e‘é"l‘?’lc Eﬁ.a%%”'d%r eq%a_%%l the v(v‘{%o%{}t 3‘[&;%31 ervgttqlnp“ nt abl e

regi on, ecel ef ting 't Sarrier Heans i on

suppr essi on t043(.QR ag}on éﬂ?ﬁf@ 1R, %%%p%Teﬁu%he carﬁ%ef7mea% Seria

prl nt er apparat us acc wherei n the control neans

i ncl udes has. ente’i"eQiO'%‘iil fiﬁl QA tEBARS i JIPNId¥d NG dthted WA NY

speed of the carrier means, accelerating the carrier
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 runnihg
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



means W thout acceleration suppression in the 15 unprintabl e region
until the carrier nmeans has reached a specific speed and with

accel erati on suppression after the carrier nea as_reached the
- speci fic speed, and accel erating the carrier WEEH W M”me
accel eration suppression in the | nt abl e regi OR A ! 20

carrier neans has reached the constant™ s d,” keepi ng t he speéd.
8. A serial printer apparatus according to claim1l1, wherein the
control neans incl udes . second control neans for, nonitoring the
speed of 25 SPeqhPkihe Farpiar RFARHeT b SWPESES S st A ed
froman encoder_sharing the sa axis with a carrijer . ot.or that
drives the car?f erluiRt R %gﬁ‘i}?'%lsfﬁ’ tHe least in the printable
- 28 - speed of the carrier neans whil e suppressing the anount
of fluctuati oF¥tQhe speed at least in the printable regi on.
9. A serial printer whin%h %r ov'ldes. acceleration_ 5 .carrier,

ef ot

. |
substantially as hefei Al Prinepr whie W?Hl?ﬁ?ggg%%gef% tH2

acconpa@ylngt%gg¥£g§.of carrier, substantially as hereinbefore

described with reference to the accompanying drawings.



