"SERI AL PRINTER' The present invention relates to a serial printer. In the
prior art, a serial printer incorperating a m croprocessor is equipped with
a Wﬁtchdog timer as a countermeasure agai nst run-away of -the-. ., .
ntc,pprocessor 5 This watchdog tijer is programred to be” cleared at
a céftain frequency when the microprocessor is in normal operation, but not
when the mcroprocessor runs away. \When a predeternined value is reached by
the tines, a malfunction is detegkefhanshtfepg® croprocessor is reset. 10

The matchdog timer of the existimygseri ter is cleared in response to
a clearing instruction of the program when the m croprocessor is in nornmnal
operation. \Wen the nunber of clearing instructions IS snall the wat chdog

timer may reach the %ﬁredeterntned v | ue evef % t
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I nvention prOV|des a serial printer,. which detect& run- amag a
mi croprocesscﬂ R YR q ined vdlue is reached by the 1.mes, a
malfunction is detected and the microprocessor is reset.
&)10 The watchdog timer of the existing serial printer

is cleared in response to a clearing instruction of the

program, when the microprocessor is in normal operation.
When the number of clearing instructions is small, the
watchdog timer may reach the predetermined value even in

15. the normal operation of the microprocessor. The
microprocessor may then be reset unnecessarily. When
the number of clearing instructions is large, on the
contrary, the watchdog timer may be cleared and thereby
may not reset the microprocessor even if the

20 microprocessor runs away. Thus, it is difficult to time
the generation of the clearing instructions in the

_ program. Consequently, it becomes impossible to say
\— that run-away of the microprocessor will be accurately
~ detected without fail. _

25 An object of the présent invention is to provide a
serial printer, in which detection of run-away of a
microprocessor is improved.

The present invention provides a serial printer,
which detects'run-away of a microprocessor by detecting

30 the movement or position of the printing head.

According to the present invention, there is



30 t he novenent or position of the printing head. According to the
present invention, thereis 2 provided a.serial printer conprising a
notor for driving a printing head, a mcroprocessor for controlling the .
nmotor, a signal generator controlled by2the nicroprocessor for generatingﬁf
signals for actuating the 5 nmotor, nmeans responsive to the signals ¥
fromthe signal nerator for nonitoring the novenent and/or the position
of the printPﬁﬁvﬁéﬁﬂ;aaﬁﬁr&aaePE&FBProﬁemESFé196 PeBOEOTh &R SXdHAGEkssor
inI response aoPannamguheaagna]Einecﬁlaprbeﬁisearma&s_cmmmarﬂrigmthe o
mal f uncti on. . refera , & I t.oring,means conprise a
counter for %%g?fbr?nﬁ;gﬂa;nggﬁﬁﬁﬁgoﬁrCBBSFgggﬁdo ¥y Eﬁinting head by
counti ng i n mespopsecessoheforggaeheratingt bégaadsalf ogepetading ame t he

det ect or det a.ﬂ@%é ngi | nen. Lheyyal ue t.h uker Js es a 15
pred%ternine Gégfbe. % %%%Qéﬂ%&?%v%gtFﬁg'%ﬁpﬁgéé gé@@rﬁﬁgasﬁﬁﬁ%ﬁer by way
of exanpl e, FRROrateErfaremonitanringcbhpamgvegedtaanddor ithewhi ch: - Figure

1 is a bl ockygé pgiam ébo%agp%ﬁt%&()ﬁgagw a2 Idgt_;_%Et%rt \A@g%)bl@i nter

according to the present Invention;~a gure 2. a bl ock~di agram show ng
anot her enbdﬁ?n%%gert%?t@%ﬁﬁﬁﬁrﬁF?EFEF é@c§?§9ﬁ§$?o?Phénpp@§ﬁﬁg'invention.
from the monitoring means representing a malfunction.
10 _ Preferably, the monitoring means comprise a
counter for monitoring the movement or position of a
printing head by counting in response to the signals
from the signal generators, and the detector detects a S
malfunction when the Value of the counter reaches a \
15 predetermined value. | o
_ ' The present invention will be described further by
way of eXample, with reference to the accompanying
drawings, in which:- - '
Figure 1 is a block diagram showing one embodiment
20 of a two-way printer according to the present invention;
and '
Figure 2 is a block diagram shoWing another
embodiment of'a_two-way printer according to the present

invention. _ _
25 In Figure 1, there is shown a printer having a
carrier motor 1 for moving a printing head, and a W

microprocessor 2 for a variety of controls.' A signal
generator 3 including a timer controlled by the
microprocessor 2 is provided for generating signals for
30 driving the carrier motor 13, and a counter 4 counts or
records the movement qf_the.printing.head'in response to
the output signals from the signal geherater 3. This
counter 4 is cleared at the end of each movement of the
printing head. A latch circuit 5 1atChes'a value which



25 In Figure 1, there is showm a printer having a carrier notor
1 for nmoving a printing head, and a m croprocessor 2 for a variety of
conkrols. A signal generator 3:including a tinmer controlled by the
nidgoprocessor 2 is provided for generatdng signals for 30 driving the
carrier notor 13, and a counter 4 counts or records the novenent of the
printing head in response to the output signals fromthe signal generator

3. This countigr 4 lichiGed & dhd M U Ucidy W He Bad e PF i NtiNg
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and the counter 4 1 t culrt 5 are reset. Next, in
response to &9§G5iHS%y i nstruction, the nicroprocessor 2 -sets the

10 When the power supply (although not shown) is
turned on, the carrier motor 1 is driven by the
microprocessor 2 to move the printing head to a
predetermined start position, e.g. the lefthand side of a
piece of printing or recording paper, and the countér 4

15 and the latch circuit 5 are reset. Next, in response to
a printing instruction, the microprocessor 2 sets the
signal generator 3 with a predetermined timing value to
start the counting. When the set timing value is
reached, the signal generator 3 sends the output signal

20 to the counter 4 and the microprocessor 2. In response
to this output signal, the counter 4 increments its
count value, and the microprocessor 2 drives the
carrier motor 1 to move the printing head to the right
by one stepQ The operation thus far described is

: 25 repeated to accomplish rightwards printing. When this

(2 printing operatibn is completed, the counter 4 is caused

by the microprocessor 2 to have its.count value latched
in the latch circuit 5 and then its contents are
cleared. _

30 In the present embodiment, rightwards movement of
the printing head is set to be the plus direction,
whereas leftwards movement is set to be the minus
direction. 1In accordance with these definitions, the
direction of movement of the printing head is degided by



signal generator 3 with a predetermined timng value to start the counting. -
Wien the set timng value is reached, the signal generator 3 sends the

out put signal 20 to the counter 4 and the m croprocessor 2. In .
response to this output signal, the counter 4 increments its count value,&}
and the mcroprocessor 2 drives the carrier nmotor 1 to nove the printing #
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microprocessor 2 calculates 500 - 300 = 200, which is
latched in the latch circuit 5. Thus, the position of
the printing'head is latched in the'lhtch circuit 5. .
When the microprocessor 2 runs away, and thus the J
15 count value of the counter 4 reaches a predetermined
value, namely when the.movement of the printing head
exceedé'the distance from the lefthand extremity to the
righthand extremity of the printer, a malfunction is
detected by the maifunCtien detector 6 and the
20 microprocessor 2 is reset. : _
Figure 2 shows another embodiment of the present
invention, which differs from the embodiment of Figure 1
only in that the carrier motor 1 is moved step-by-step
by a drive circuit 8 each time the output signal is
25 supplied by the sighal_generator 3.
‘In the embodiments thus far described, a v
malfunction is detected on the basis of the movement of
the printing head.
Alternatively, however, a malfunction can also be
30 detected in terms of the value of the latch circuit 5.
Incidentally, the counter 4 may be an up-down
counter for providing a count value representing'the -
position of the'printing head; whereby a malfunction may
be detected when the value of the counter 4 exceeds a



that the printing head is noved to the right by 500 10 steps and then
‘to the |l eft by 300 steps, the m croprocessor 2 cal culates 500 - 300 = 200,
whi<h is latched in the latch eircuit 5. Thus, the position of the
pristing head is latched in the |atch ciécuit 5. When the m croprocessor 2
run§'amay, and thus the 15 count val de of the counter 4 reaches a
predeterm ned val ue, nanely when the novenent of the printing head exceeds
t he dlstance h xtremty to the righthand extremty of the
printer, ??gﬁ%%?gﬂkﬁé&dg? ?ed by the mal function detector 6 and the 20
nlcroprocessor 2 i sAeeesdingi far he BﬁgﬁsnﬁnéﬂﬁéﬂtéﬁﬁodFﬁ@n@r@Pl@me°§resent

i nvention, whsémeetiﬁgréhéremhias fHPogéHSBEtQEngquéglﬁgonIy in that the
carrier notor IS noved step-by-ste veé_ circuit iach tinme the

out put S|gnallp§t§BCt1°nss&BpFFSdPB?gFHé inghae ﬁéﬁ@PaF8F1§ P intex

?hnbOdlsmntstth?éfﬁﬂﬁ ﬂeﬁ§wa?edf ahéain%uaébfaaesao@‘eﬁecaedeer&eah;bfybaslt s of
e novenment Q e in ernative er, a_malfunction

can al so be 3B®ans agttg?eﬂgFﬁg889n€$8?rthésvﬁhéEIBP@?ﬁ apgd, FRDAYRLi t 5.

I nci dent al | y, of heheombteopZooagsbe mayupeddenectedt morkorefjiabilgi.ng a count

val ue representing the position of the printing head, whereby a mal function
may be detected when the value of the counter 4 exceeds a 5



pr edet er m ned val ue. Accordlng to the present invention, the probl em of
sel ecting the timng for generating clearing instructions in the programin

the known serial printer, 5 wher ei n_runaway of the m croprocessor is
detected by neans of the watchdog tiner, 6is ellnjnated and runamay of thepj
m croprocessor nmay be detected nore rellably —6 CLArNVG I ¥

serial printer conprising a notor f éVIng a n
m croptocessor for controlling the “ Si gHmIENl‘gm lul trolled by

the m croprocessor for generating signals for actuating 3 35 *the noto
means responsive to .the signals fromthe signal -generator for nDnltorlng
- the novenent and/or the p05|t|on of the printing head, and a_ detector
~operabl e to Reset the nikcr@Figdeprintiar reapprsdiag %ﬁn@‘m%ufof-'rom t he

moni toring ”ﬁ%‘lslm"gp%eiﬁr‘ltdt'l%ga H&d ULt Qropfbcessdr for A pri ”t er as

claimed in claiml nmoni‘tori ng nmeans conprise a counter
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pr edet er m nedenarator for monitoring the movement and/or the

position of the printing head, and a detector operable

to reset the microprocessor in response to an output

from the monitoring means representlng a malfunction.

10 2. A printer as claimed in claim 1 in which the e
monitoring means comprise a counter. \o/
3. A printer as claimed in claim 2 in which the

monitoring means further comprise a latch circuit for
latching an output'from the counter.
15 4. A printer as claimed in claim 2 or 3 in which
the detector is arranged to reset the microprocessor
when the count value of the counter reaches a
predetermined value.
5. A printer as claimed in claim 3 in which the
20 detector is arranged to reset the microprocessor when -
the contents of the latch circuit reach a predetermined
value.

h 3

6. A serial printer comprising: | {;}’

a carrier motor for driving a printing head;
25 a microprocessor for controlling the drive of said
-carrier motor;

- a signal generator controlled by said
microprocessor for generating a signal for the drive of
said carrier motor;

30 a counter for counting the movemeht of said
carrier motor in response to the oﬁtput signal of said
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5. " Aprinter as claimed in claim3 in which the 20 detector is
»arranged to reset the m croprocessor when the contents of the latch circuit
reach a predeterm ned val ue. 6. A seri al prlnter conpr|5|ng a
cgrier nmotor for driving a printing head; 25 :

fof¥ controlling the drive of said carrier notor; a S|gnal ene
‘controlled by said m croprocessor for- generatlng a Slg E““ E ““e of
~said carrier nmotor; 30 - a cognter for counti *Of
said carrier notor in response to the output signal of sald ~ signa

generator; and a mal function detector for detecting a mal function, when the
val ue of sgignggugggéraeagheana predeterm ned value, to reset sai d

arteurarty descr i bed ARHORERPEn Bl e WP R 1 F gl 1 or
Figure 2 ohallfanetdionpawhieng theawalge of said counter reaches a
predetermined value, to reset said microprocessor.
7. A serial printer substantially as herein
particularly described with reference to and as
illustrated in Figure 1 or Figure 2 of the accompanying
drawings. '
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