1 : 2187582 CONTROL METHOD AND SYSTEM FOR A PRI NTER

The present invention relates to a nethod of controlling an address tounter
of a print head in a 5 serial printer in which the print head effects
printing while noving across a recording nedium The invention extends to
control systens for such printers. A pgint head in a typical se21}a$7)5i819er
I's nounted on a carriage and adapted to nove across a 10 recordi ng i
medi um such as paper. The arrangenent is such that the print head is
moved by an anount cQrIGONTROL METBODNANDOSYSTEM FOR: A PRINTERe notor for
driving the carriage is rotated by an anount corresponding to one pul se.
The position at which a dot 15 Is formed by the print head is designated
by the count in an address counter, and the address (count) in the address » .
counter is updated i FhEeRFeRSRE inventirpergdeses o qumetdiod )of or ol
driving the carriage notor. \Wiepn_a power supply for the printer is turned
on 20  or mheﬁ°§t%rq1r;tjé’rg @R add §h°ﬂ3§tﬁgeﬁfo|§er¥(}r¥torh§% HRirpose of
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extends to control systems for such printers.

A print head in a typical serial printer is
mounted on a carriage and adapted to move across a
10 recording medium, such as paper. The'arrangement is
such that the print head is moved by an amount
corresponding to one dot each time a carriage motor for
"driving the carriage is.rotated by an amount
cdrresponding to one pulse. The position at which a dot
15 is forﬁed by the print head is designated by the count
in an address counter, and the address (count) in the
éddress-counter is updated in accordance with drive
pulses (Figure 5(A)) for driving the carriage motor.
When a power supply for the printer is turned on (;
20 or when a printér cover, which has been opened for the
purpose of setting a recording medium or replacing ink
ribbon, is closed, initialisation is carried out in
order to obtain correspondence between the position of
the print head and an address indicated by the address

25 counter. In response to an initialise command, the



2 print head is:returned to a hone region fromthe present position. If the
print head is wthin the hone region when the initialise command is
received, the head is first noved out of the hone region and then returned
5 thereto. The entry of the print head into the hone region is.sensed by a
honme sensor and generates a detection gignal. Fromthe position at which
the output of the hone sensor is inverted fromOFF to ON or vice versa, the
print head is further advanced into the hone 10 region through a distance
correspondi ng tprinprieesd eisi rethhrneietooh hohecregione firoms ¢he pridsent

Il lustrated exanple) and is then stopped and the address counter is then

cl eared. Theregiesitiomen 2f pthetpristrheadodsi witbdai the homepmegiomead is
nmoved 15 rightward as viewed in Figure SéA), and a printing operation is
execiited from ahprdtherinhbialigeccompandt isnrecrd vedsi thenheadr dspondi ng
to a count of 13 in the address counter in the illustrated exanple). The
print head is ridrsk deaved onrtnef the Bemat regdeenand thephsetuss
returned to_the honme regign until a subsequent igitialise c nd is
recei ved. Vien ¥harekont FaadertriooEdthegREdAE)heade inoNt ””%PW@ addr ess

counter is increnmented, whereas,,K when the print heaq is noved |eftward, the
g B ¢l g

count in the adtf®sdn Rntensed by ajhepengfpsgr and genera
detection signal. From the position at which the output

of the home sensor is inverted from OFF to ON or vice
IVersa, the print head is further advanced into the home

10 region through a distance corresponding to a
predetermined number of pulses (nine pulses in the
illustrated example) and is then stopped and the address
counter is then cleared. The;eafter, when a print
instruction is received the print head is moved

15 rightward as viewed in Figure 5(A), and a printing
operation is executed from a predetermined address
position (the position corresponding to a count of 13'in
the address counter in the illustrated example). The
print head is reciprocated within the print region

20 without being returned to the home region until a
subsequent initialise command is received. When the
print head is moved rightward, the count in the address
counter is incremented, whereas, when the print head is
'moved leftward, the count in the address counter is

25 decremented.



3 The above-descri bed conventional control nethod suffers fromythe,
follow ng problens. The address counter is cleared every tine it receives
an Lnitialise command, and this involves the problemthat the actual 5
position of the print head before initialisation and the address indicated
- by the address counter after the initidalisation may not be coincident with
each other, resulting in an anount of positional error or offset
corresponding to [er&L dot . Such a difference between the 10 act ual

position of the prinFhgeaPoyerdescriked convenptianal 5oREECLMAthed t he
print od char acPREEGFR h%%” e ﬁ?&%ﬁ&d“'rabefﬁris?,{;?vaﬁé@ééfé’%%‘tiﬁ” o
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correspondi ng jnjitialisation may not be coincident with gach_other,
resulting in an amount of positiqnal error or offset
corresponding to +1 dot. Such a difference between the | L
10 actual position of the print.head and the address k‘/
indicated by the count in the address counter leads
inevitably to undesirable shift or dislocation of a
printed character or the like. _ |
The way in which such dislocation in printing
15 occurs is shqwn.in Figures 5(B) and 5(C).

The dislocation of a printed character or the like
is mainly caused when the timing at which the output of
the home sensor is inverted during an initialising
operation fails to coincide with the carriage drive </

20 pulse due to, for example, mechanical errors in
production of the printing head moving mechanism. For
instance, if the inversion timing is shifted from the
position shown in Figure 5(A) to the position shown in
Figure 5(B), the printing head is stopped after nine

25 pulses in the home region at the position corresponding



4 to a count, of,1 in the address counter. Despite this fact, the address
counter is cleared, and therefore the pri.nt start position and the, print
region are undesirably shifted rightward by an amount corresponding 5 to
one dot. If the inversion tinmng is shifted fromthe position shown in
Figure 5(A) to the position shown in Figure 5(C), the print head is stopped
after nine pulses in the hone region at the position corresponding to the
count of -1 in the address counter. Agai ngthe address 10 counter is
cleared, so that the print start position and the print region are
undesirably shifted | eftward by an anount corresponding to one dot.
Accogdingly, a difteranceuatr oéspondi bhet addwesdoteuntepr oduespibet teks t he
results of printing obtained by operations carried 15 out in the states
showi4n Fi gures 5EBFtanthg( @idresspeounteryiswhlearednsand utberafprenthen
interms of printing quality. Accordingly, it is a primary object of the
present invention P&iptoetastaprpsikdanopndokheoPring regi@ndaEss 20

counter which enabl es the above-described problems of the prior art to_be
readi |y overcone, UREESByaPkyr shifGeenhEighrHardgbyudn; agount corresponding

5  to one dot. If the inversion timing is shifted from the
position shown in Figure 5(A) to the position shown in
Figure 5(C), the print head is stopped after nine pulses
in the home region at the position corresponding to the
count of -1 in the address counter. Again the address
_,10 counter is cleared, so that the print start'position and
the print region are undesirably shifted leftward by an
amount corresponding to one dot. Accordingly, a
difference corresponding to two dots is produced between
the results of printing obtained by operations carried
15 out in thé states shown in Figures 5(B) and 5(C),
respectively, which constitutes a problém in terms of
printing quality.
% _ Accordiﬁgly, it is a primary obiect of the present
invention to provide a method of controlling the address
20 counter which enables the above-described problems of
the prior art to be readily overcome, thereby improving

the printing quality.

25



5 According to one aspect of the present invention there is provided a

met hod of controlling an address counter of a print head in a serial
“printer, in which the position of the print head is indicated by the 5
count in the address counter, conprising the steps of noving the print head
to an initial stop position in a honme region when a power supply for the
printer is turned on, setting the count in the address counter to a
predetermned initial value Nwth the grint head in the 10 initial stop
position, nmoving the print head towards”a stop position in the honme region
each time a subsequent initialise command is received, conparing the

initial value N and t §%ﬁq | -Eﬂgg S qnpg the. pr.i.nt head
reaches a stop positiohﬁca ern&; %&ubésl%gue % <"':'?nl | ﬁ%%eﬂc}on%‘ﬁcﬁt]a% ,J
resetting the comdrd M4 NSrSPHES S GRAH 0 - L e 1 i1t I |y swfen
the difference bet V\I/c'aen t%count K and t(ﬁie c}fr)\igle afc\;/la lurgé ﬁ%gx%@e%éég; :
predet er mi ned anguiKte AR 4l BELAL HEKE DB 2S8Sta 0fpd i SEt -
i nvent.iion, a nethod of controﬁﬂ% ng an address couant e% ltr)}?:a pﬁtwrﬁicebgld in’a

serial printer ithewigdsitiomrdnttheast e ardaa Hid Niddikanid &y HdIg acr oss

a recording nmedium and the position of the print head is 25
count in the address counter, comprising the steps of

moving the pfint head to an initial stop position in a
home region when a power supply fof the printer is
turned on, setting the count in the address counter to a L;/
predetermined initial value N with the print head in the |

10 initial stop pdsition, moving the print head towards a
stop position in the home région each time a subsequeﬁt
initialise 6ommand is received,.comparing.the initial
value N and the count K in the address counter when the
print head reaches a stop position after a subsequent

15 initialise command, and resetting the count in the
address counter to the initial value N only when the
difference between the count K and the initial wvalue N K
exceeds a predetérmined amount. | u,)

According to another aspect of the present

20 invention,ua method of controlling an address
counter of a print head in a serial printer in which the
print head effects printing whilé'moving-across a

recording medium, and the position of the orint head is

25



6 i ndicated by t.he address counter, conprises the steps of: setting the
count in the address counter to a predetermned initial value N when a
power supply for the printer is turned on; conparing the count Kin the 5
addriess counter and‘the initial value N each tine an initialise command is
received; and resetting the count in the address counter to the initial
value N only when the difference between the count K and the initial value
N exceeds a predeterm ned amount. 10 From anot her aspect, the

i nvention incl udadigaded by  thesiaddrfens cqunteny ¢empmises pthetstheps
which, to effect printing, is noved across a recording nmedium by a pul se
not og. whose dri @€ pFedddng theogaunt iin Lthe afddress igouRkeR ke il udi ng
means t,0 15 operate the notar to ve the print head to an injtial stop
posithon in a hgﬁé reg&rﬂ‘&n\ﬁﬁ’eﬁ“& rvagdfﬁ)l&jj Whan 18 PNt SHPPLY 1 £PFed on,
means to set the,count, i.n _the gount to a.predeferm.ned initigal, vajue N
Wih the print EREIBRAnthr bR tRHhed qrh Seuarind AR ot Kt ek,
subsequent Jd nitiald.se_caql d.ta rat e t.he notor, to ve.the print head
Covards a of op PASFERS, SOTRLRE O DHey s Elh s o RAe Ete 4R
value N and the I_n ter the | S op
position after éﬁg‘&g%égﬁgnf%aﬁa;ﬁssge\gc%%n’rqr?rél, %\dd%h%rgzﬁ?%rcgh&{
resetting the cQUNinie Addes2U¥ctinte? WY the initial value N only when

the difference between the count.K and the initial value
N éxceeds a predetermined amount.

10 From another mern—restrietive aspect, the invention
includes a control system for a printer having a print
head which, to effect printing, is moved across a
recording medium by a pulse motor whose drive pulses are
counted in a counter, the system including means to

15 operate the motor to move the print head to an initial
stop position in a home region when a power supply for
the printer is turned on, means to set the count in the
counter to a predetermined initial value N with the

— ' print head in the initial stop position, means to issue

20 a subsequent initialise command to operate the motor to
move the print head towards a stop position in the home
‘region, means to compare the initial value N and the
coﬁnt K in the counter when the print head reaches a
stop position after a subsequént initialise command, and

25 means for resetting the count in the counter to the



7 initial value N only when the difference between the count K.and,the
initial value N exceeds a predeterm ned amount. How the invention can be
carried into effect is 5 hereinafter nore particularly described, by way of
exanple, with reference to the acconmpanying drawi ngs, in whichi- Figure 1
i& a bl ock di agram of a control circpit for carrying out the nethod
according to the present 10 I nvention; Figure 2 is a flow chart show ng
the operation of the control circuit illustrated in Figure 1; Figure 3 is a

perspective MingwWil asRié A drilyiwtien othdi &Df fbeenicat betwegat eheand net hod
according to the 15 present invention is applied; Figures 4(A), (B) and
(O show t he dorimdl iRk tietiwttidhevaluel ekceelisne predetezmdnele
address count according to the invention; and Figures 5(A), (B) and (C).. |
show t he rel afmourthi p 20 between the output of a home sensor and the Zwe
address count in the case of a conventional initialising method. The
mechani cal arrangerfow the aineentiomr¢an dbetcavnied intoaedfest dsunter
control nethod according to the present invention is agplied is simlar to
that of & 25heneinefter mongrparbicularly|desgsibagwnbynveygefe 3, a

example, with reference to the accompanying drawings, in
which:-

Figure 1 is a block diagram of a control circuit
for carrying out the method according to the present

10 invention;
| Figure 2 is a flow chart showing the operation of
the control circuit illustrated'in'Figure 1; |

Figure 3 is a perspective view of a serial.printer
to which the control system and method according to the

15 present invention is applied;

Figures 4(a), (B) and (C) show the relationship
between the output of a home éensor and the address
count according to the invention; and

Figures 5(A), (B) and (C) show the relationship.

20 between the output of a home sensor and the address
count in the case of a conventional initialising method.

The mechanical arrangement of a serial printer to
which the address counter control method accofding to
the present invention is applied is similar to that of a

25 known one. More specifically, as shown in Figure 3, a



8 print head 6-is mounted on a carriage 5 slidably supported by two guide
rods 3 and 4 rigidly secured between two. parallel side plates 1 and 2. The
print head 6 faces a platen 7 rotatably supported by the side 5 plates 1
andi 2. Recording nedium 8, such as pgper, passes round the platen 7 and
between the print head 6 and the plat&n 7. The paper 8 is fed upwardly for
each line by the operation of a pair of tractors 9 and 10. On the left-hand

Poe DLl he PHOLEE héad BOTE RGELPAa 0N o LAE-40EEPE' B1.BSRY,0. N 11e

hone region, one sensor rgrdry 8eCOrE t he

~sensor 11 .bei ng, é?gfﬂég @wB ﬁ@i@?tfggsoﬁ EhﬂhP ?Ebﬁﬁngs%%%red

l'i ght -receiving enents {not s pendi ng from’t | ower surface of

the carriage diwddni 6hS9pataidel sﬁaéebﬂaéas\wl &g nhen-rhaepg%rl age 5

noveS into the home region, enters the home sensor 11 to cut off the light-

emtti ng el emda#d 6 ofacds ai ghatence fbastabsyeahgpbbeé@bya%et l34Qe O
cause the sensor 11 to change its output. The carriage 5 can be

driven aéross phetemperamdi 2. tPRed:Oﬁ@iﬁgdmédiuﬂl 8¢ckhen at paperl,aten 7 by
a carriage notor 15 (Figure 1). The notor 15 is a pul se driven notor which

steps the carrpagmes byund dtls¢ apratenr7capdnbetwebn the getintr headhé print
head 6 for each

and the platen 7. The paper 8 is fed upwardly for each

line by the operation of a pair of tractors 9 and 10.

On the left-hand side of the printer is a home region

10 for the print head 6. In the home region, a home sensor

11 is rigidly secured to a base-plate 12, the sensor 11

being defined by a combination of light-emitting and

light-receiving elements (not shdwn). Depending from
' the lower surface of the carriage 5 is an integral

15 - shield 5a which, when the carriage 5 moves into the home
region, enters the home sensor 11 to cut off the light-
emitting elements from the light-receiving elements
‘thereof and thus to cause the sensor 11 to change its

— output.

20 The carriage 5 can be driven across the paper 8 in
the longitudinal direction of the platen 7 by a carriage
motor 15 (Figure 1). The motor 15 is a pulse dfiven
motor which steps the carriage 5 by a distance

corresponding to one dot from the print head 6 for each

25 pulse.
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25 pul se. 9 Aprinter control circuit (Figure 1) includes a nmain
control section 13 in a central proecessing unit, a carriage notor driving
circuit 14 connected to the carriage notor 15, a print head driving circuit
16,{ an 5 address counter ‘17 and a cqnparator circuit 18. \When a power
supply switch (not shown) of the printer is turned on, the count in the
address counter 17 shown in Figure 1 is set to an initial value N (e.g. 1).

commnd (St op 21, Fi SuPELgPary ceheroll EEd S ey chagfEa ol ¢ )

ahether or notuihg BEREoIeRUcR oh Wl N of N UR (UM OIS e, bES! 8 of

t he out put of OoNe sensor f the print €" hone

region, it is ngfg?ggvgl%fggf fi?'fivtil?x% Blrcdid| 4 %rg{bé%@%%z%hgnd t hen. .-,

returned thereto the print head 6 i's out one regi opye®

it is returnedcabeiage meter 36), & gmidts Haa@/!mﬂ?iéif&hiéf hﬁs{”&ﬁ‘t head

6 continues to be fed with drive pulses until it is determned (step 25)

that nines?20 a88ke86 Bauvateeen7f andakl Sonpasatvre ciwmoit 1ighas turned .
OFF. As shown in Figure 4(A), the print head 6 is stopped within the hone

region after being nwhefl ahpowelr auppdiyaswd ted r@korstickh) ©f the
predet erm ned nunber of
printer is turned on, the count in the address counter
17 shown in Figure 1 is set to an initial value N (e.qg.
1). Turning on of the power supply is treated as a kind
10 of initialise command (step 21, Figure 2), and it is \~/
first determined (step 22, Figure 2) whether or not the
print head 6 is within the home region on the basis of
the output of the home sensor 11. If the print head 6
is within the home region, it is first moved out of the
15 home region (step 23) and then returned thereto (step
24). If the print head 6 is out of the home region, it
is returned thereto (step 24) from its previous
position. The print head 6 continues to be fed with
drive pulses until it is determined (step 25) that nine LJ
20 pulses have been fed after the home sensor 11 has turned
OFF. As shown in Figuré 4(a), the print-héad 6 is
stopped within the home region after being moved through
a distance corresponding to a prédetermineanumbgr of

pulses (nine pulses in the illustrated example) from its

25 position when the output of the home sensor 11 is



pul ses (nine pukses in the illustrated exanple) fromits 25 posi ti on when
the output of the hone sensor 11 is 10 inverted fromOFF to ON. So far
tshe operation is conventional. However, the address counter 17 is nhot ‘then
cledgred but is set fo the initial value N (in this exanple, 1). Thereafter,
when printing data is 5 delivered to1ohe main control section 13 froma
host conputer, the print head 6 is noved rightward by pul ses b which are
counted by t.he address counter, and a printing operation is executed froma
" predet erm ned atiavertedofromoRFFt ko QNdr eSo fagi tihen operatidn sigl0
exanple). The print head 6 is reciprocated within the print region to the
right of addresSopventienal4 wHeweverheithg eddnessd countier Hoels gwton
unti} ~& subsequent initialise command i s received. The direction of

moveneht of t hetBRnElRazedebrs dsspgkatedthe dndtialjviadug ah G tdrimg
signal a delivered fromighe [n_control section 13, and the print head 6
i s noved stepmﬁ%ﬁ??ﬂi%ﬂg&pt n&bﬁFFFg&QrHDF ndPF%Hﬁ&Wﬁl & i n response
Lo 0rive Pl Sesaly heeaollehd RS ddbERECOU Sl (St s
e e SOHBERELTehE RRERETRRMG IS bl KiBhAEA B LS
b which are counted by the address counter, and a
printing operatioﬁ is executed from a predetermined
address position (the address position 14 in this
10 example). The print head 6 is reciprocated within the
print region to the right of address position 14 without
' being returned to the home region until a subsequent
‘initialise command is‘received.'The direction of
movement of the print head 6 is designated by a
15 direction switching signal a delivered from the main
control section 13, and the print head 6 is moved
stepwise through the carriage motor driViﬁg circuit 14
| in response to drive pulses b. The count in the address
~ counter 17 is updated in accordance with the drive
20 pulses b and the signal a so that the count in the
address counter 17 is incremented when the print head 6
'is moved rightward and is decremenﬁed when the print
~.head 6 is moved leftward.

An initialisation operation is also effected in

25 response to an initialise command from the host computer



head 6 is noved leftward. An initialisation operation is also effected in

25 response to an initialise command fromthe host conputer in a

manper simlar to the above. If, during initialisation and return of the
the tinme at which the output of the hone

priint head 6 to the home region,
the carriage drive pul se,

sensor 11 is inverted fails to coincidd with 5

due, for exanple, to mechanical errors, the inversion of the output of the

home sensor

4(A) to the poiPtdoMaBAshnsipd

11 may be unde5|raapé shlfted fron1the position shown in Figure

bpY&-cafter nine additional

[ dri 10 | t t d 6 t t t th
posi tion wher e the cﬁgnfgpﬁ?ﬁ 1333#%21' Sesbinang Heturn of P Triafy |

det er m nati on
whet her or
15 t he init|

which is

(being 1 or

not

hiad BebPLthannEREr Redidiny: 'nttlt'%?S A oPbd s faEnd? ¢
el LR °ﬁe' SneRE M 33 iﬁ@%ﬂ? fa‘;ln%é".e%&ﬁ%‘?ﬁ‘%fﬁéﬁs‘ﬁm”e

e coant Kin the address counter 1

-I es% t%rrig ed@¥i gkl P‘&l‘s% N4y lekd el?éeer than 2

ft 20 as it

is, and a Subszﬁaeﬁaﬁieﬂn&warggeﬁ;mel qwe&squfecthé’rdﬁ;sw ¢ gpes tine
starts froma position corresponding to a count of 14 in the address

count er

10

15

20 -

25

home sensor 11 may be undesirably shifted from the
position shown .in Figure 4(A) fo the position shown in
Figure 4(B). Thereafter nine additional.carriage drive
pulses move the print head 6 until it is stopped at the
position where the count in the address counter 17 is 2.
At this time a determination is made by the comparator .
circuit 18 (step 26, Figure 2) whether or not-the
deviation of the count K in the address counter 17 from
the initial value N is 2 or more. When, as in the
present case where K = 2 and is less than N + 2 which is
1+ 2 or 3, and is more than N - 2 which is 1 - 2 or -1,
the deviation is not equal to nor greater than 2 (being
1 or less) the count K in the address counter 17 is left
as it is, and a subsequent printing operaiion is
executed. Printing ét.this time starts from a position

corresponding to a count of 14 in the address counter

17, so that the print start position is the same as that .

in the previous printing operétion. Accordingly, no
positional difference is produced between the printing

Y



17, so that the-.print start position is the sane as that in the previous
printing operation. Accordingly, no 25 positi.onal difference is produced
bet ween the printing 12 operations carried out before and after 'the
init§alisation. 1f tthe time at which the output of the honme sensor- 11 is
inverted during an initialising operat?8n is 5 shifted fromthe position
shown in Figure 4(A) to the position shown in Figure 4(C, the print head 6

does not stop until jt reaches,the sjtion where e count in the address
counter 17 is (quﬁﬁﬁiﬂﬁﬁrﬁ?ﬁﬁé?an°gg gFtBrEGanvégE§rt%§F the count K in

t he address co s O and is less than N+ 2 which is 3 and is
nore-than N - gﬂ&ﬁg%#iiéaﬁgSSZ or -1. Accordingly, the deviation of K from

Nis figt equal to nory rﬁ?éefi&ngagtZwﬁgght'eﬁefréﬂgéughb? LEE! n3he ?seh%be

Ther éaft er t he print start position I's e sa at’ I'na previous

printing Operaw1”3§:%ﬁi?{fﬁﬁC&HPinﬁgQﬁtﬁgfg gﬂi@iﬁgSBEQEﬁ%i§ﬁ_ﬁ%Viates

fromthe initial val y 2 or no ress uhter iS reset to
the initials valdipi ftdd ££&R EHe (pbSYEEor) sABHN! BANFRELDE AgANETYTREe

Al t hough 20 deviation of the count K of the addresS counter 17 fromthe

initial value N:&bﬂ@imtswihyrsguﬁé 8(CPxCeRd Brint head 6 does not
stop until it reaches the position where the count in
the address counter 17 is 0. The determination of step
26 reveals that the count K in the address counter

10 | equals 0 and is less than N + 2 which is 3 and is more
than N - 2 which is 1 - 2 or -1. Accordingly, the
deviation of K from N is not equal to nor greater than -
2 and the count K is left as it is. Thereafter the
pfint start position is the same as that in a previous

15 printing operation.

- When the count K of the address counter 17
deviates from the initial value N by 2 or more, the
address counter 17 is reset to the initial value N in

\, step 27 (Figure 2) and then printing resumed. Although

20 deviation of the count K of the address counter 17 from

the initial value N does not normally equal or exceed 2,
such a deviation may occur when the print head 6 is
moved by hand in order to set the recording medium or to
replace ink ribbon or when a mechanical error is

25 generated. Accordingly, the count in the address



such a deviation may occur when the print head 6 is noved by hand in order
to set the recording nediumor to:replace ink ribbon or when a nechani cal

_error is 25 gener at ed. Accordingly, the count in the address 13
caqunter 17 i35 reset to the initial #mahJonly when an abnornmal situation
occurs. As has been described in det t he address counter controlling

met hod according to the present 5 i nvention conpletely elimnates the

fear of th t,sta t Loitialisi
oper ati on bel FBUHFES Aded s oot i it fad (ARl ShLPuhSh &8 | ° 00
| ong as prlntgggoEﬁago% QBQQthJHEH durning off the power supply for the

10 printer a een turne on. Accordingly, the printing

quality is greatly aEPHakCheeHidestBERMP Wetd{ELIthe AaaLeSs! arly
noticabl e when printing i's effected in graphic mode. It wll be understpet

that the devi abhAketelcentedliing afe tHRE RHicddd g hewt theupteseatt ting, in
the exanple 1, may be a small integer chosen to conformwi th the

anti ci patsed dexiyahitabn ComplEtelsnslimingtys itherféean. of tthel prahto be
understood that the initial value N nay be selected to be a sufficiently

| ar ge i nt eger gtarfOpositdemtandhetmoprtint ireqdion affftessanount er going
betow 0 initialising qperation being displaced from those before
the initialising operatibn, so long as printing is
continued without turning off the power Supply for the
10 printer after it has been turned on. Accordingly, the Q-/
printing.quality is greatly improved. This advantageous
effect is particularly noticable when printing is
effected in graphic mode.
It will be understood that the deviation selected
15 as acceptable without count resetting, in the example 1,'
may be a small;integér chosen to conform with the
anticipéted deviations of home sensor output inversion.
It will also be understood that the initial value N may
be selected to be a sufficiently large integer to _ -L;
20 prevent the count K_in the address counter going below 0

during leftward movement of the print head.

25



during leftward. novenent of the print head. 25 -14- 1.
controlling an address counter of a print. head in a seria
whi ch the position of 5 the print head is indi catﬂ"lm
address counter, conprising the steps of noving the
initial stop position in a honme regi ongghen a power 3uppl

and the count Kin the address counter when the print hea

stop b95|t|on after a subsequent initialise command, and resettin
count>~kn the address kxmmmhﬁdt@fth@ntnblléngvanuéddreﬁﬁycﬂhéﬁthe

g§§°€08ﬁter

di fference between the count K and the initial value N ex

predet er mi ned @ik head iIn a SWthBEiBFeEQn?POWP?ﬁB &'HeaHHP

of a prlnt head in a serial printer_in whic g Eﬁ pri nt
printing wile theipPkinkr ai?e%%@@?ﬂﬁeﬁe Y utf€a
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d 15

cee

ﬁauPﬁe Bo§

d co
e pr

A nethod of

n;"@ in the
Is turned on, setting the count in the address counter to a predeterm ned
initial 10 value Nwith the print head in the initial stop position,
noving the print head towards a stop posCLAIMSin the hone region each tine
a subsequent initialise command is received, conparing the initial value N

reaches a

% t he

ﬁaﬁPthe

?B!'t'

ea% t he

to an initial stop position in a home region when a

‘power supply for the printer is turned on, setting the

count in the address counter to a predetermined initial

10 value N with the print head in the initial stop

position, moving the print head towards a stop position

in the home region each time a subséquent initialise

command is received, comparing the initial value N and

the count K in the address counter when the print head

15 reaches a stop position after a subsequent initialise

command, and resetting the count in the address counter

'to the initial value N only when the difference between

the count K and the initial value N exceeds a

predetermined amount.

20 2. ' A method of controlling an address counter of a

print head in a serial printer in which the print head

effects printing'while moving across a recording medium,

and the position of the print head is indicated by the

address counter, the method comprising the steps of:

25 setting the count in the address counter t

o a



25 setti-hg—the—count—Tm the address counter to a 15 predet.erm ned

initral vy -r supply for the printer is turned on; conparing
t he count B counter and the initial value N each tinme an .
i '

'|nyt|aI| recei ved; and resetting the count 5° ih the address
counter to the initial value N onIy when the difference between the count. K
and the initial value N exceeds a predeterm ned anount. 3. A net hod as

~claimed in claiml or 2, in which the predeternmined anount is _a small
integer. 10 predetermisiébdimbtiali mﬁue nNcvhem 8 ppWerhsupPlNe foxg| |
nteger is 1. 5. A nmet hod of controlling an_address counter pri nt
head in a seritiie myinter %%b@!éﬂ%@a?ﬁy GQmHéFéPEbEFSrE°H&FtFcépaﬁgf
described with reference to 15

flr a""} ngs. 6. atdquﬁﬁtCFQﬂn%Z%t%‘Pﬁf ea m?‘-i‘ﬁgr"ﬁgvﬁn esggﬁpgqg%glgggm c‘tr""

o effect printing, '

shose dri ve %nrger’;’iaais AR 1A ¢ i‘séﬁ%%ﬁgé?ﬁaﬁ‘é;’s#?m ExBeling AR, (o

operat e e 0 nove t

" a home i eqrih thR masTeRa cauited 48 ciRctpr AR, vhdkelh BEI3 RRE 01

;?fn:hﬁeggum;qﬂ%;g¥%féreﬁ§£ ﬁgigegﬁegﬁéeéthEdK'th'ihevihﬂﬁingV%ﬁuEhe

N exceeds a predetermined amount.

3. ‘A method as claimed in claim 1 or 2, in which the

predetermined amount is a small integer. _
10 4, A method as claimed in claim 3, in which the small kf/

integer is 1.

5. A method of controlling an address counter of a

print head in a serial printer; substantially as

hereinbefore particularly described with reference to
15 Figures 1 to 4 of the accompanying drawings.

6. A control system for a printer having a print head

which, to effect printihg, is moved across a recording

medium by a pulse motor whose drive pulses are counted

in a counter, the system including means to operate the (A
20 motor to move the print head to an initial stop position

in a home'region when a power supply for the printer is

turned on, means to set the count in the counter to a

predetermined initial #alue N with the print head in the

initial stop position, means to issue a subseguent

25 initialise command to operate the motor to move the



initial stop position, neans to issue a subsequent 25 initialise—eomuand
to operate the notor to nove the 16 pr.int.head towards a sto QSd tion
i-n the honme region, nmeans to conpare the initial val Hmmmﬂ“‘gﬁlﬁamt Kin
the counter wher the print head reaches a stop posit Sl guent
initialise conmand, and neans for 5 resetting the count in the -
counter to the initial value N only when the difference between the count K
and the initial value N exceeds a predetetén ned anount. 7. A system
according to claim6, including a honme sensor for detecting the entry of
the print head into 10 the honme region and for initiating stopping of
the print head at prinbpheadi towardg.a stgpcpositlonyin cthéd dome pregitasr,
subsﬁﬁptially-as herei nbefore particularly described, with reference to
Figures 1 to 4 of meandctenpamparg thewvimbkialsvabuesN and the count K in

the counter when the print head reaches a stop position
after a subsequent initialise command, and means for
5 resetting the count in the counter to the initial value
N only when the difference between the count K and the
initial wvalue N exceeds a predetermined amount.
7. A system according to claim 6, including a home
sensor for detecting the entry of the print head into
10 ~ the home region and for initiating stopping of the print
head at a stop position. |
8. A control system for a printer, substantially as
hereinbefore particularlf described, with reference to
Figures 1 to 4 of the accompanying drawings.
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