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* 2157865 DOT PRINTER This invention relates to dot printers capabl e of N
-printing characters in boldface and, nore particularly, to dot printers '
capabteof printing some characters in boldface by causing a printing heas~
to make two passes along the sanme line. It is known to print desired _
characters in bol df ace when accentuation is required, using a dot. pr g??géé 5
Figure 1 shows an exanple of a known nethod of printing in boldfate, '
letter "K' of "HKL" being printed in boldface. - As will be appreciated
according to this known nethod of printingtin boldface, characters 10 are
printed in synchronismwith a print timng signal in an ordinary printing
node. A character in boldface is fornmed by printing an ordinary dot matrix
pattern and repeating the same dot [ tern horizontally shifted one
dot pitch fromthe successive dot pmk

=t he ordinary dot matrix
pattern. This nethod 15 permts bold characters to be printed whilst the
printing head nmakes only one pass along the Iine. Furthernore, it is easy

to control this operafHEninyesriorrelatrs B et Briditery capaplecPh|Bninging
characters containing oblique elenents, is poor. The present invention
seeks to provi de hAABFESTF it PLHFAEH2TD mOTS; PREHIHPRE s EP IR RIIREP TR y
si npl e mechani sm tah% %/iogl ds, good pri m'h gual ity, ok?% d char act_ersaeach
made up froma dtPPARIT P& BHA-IHT FARF SPBEBHSHT cHi ATERE SEETARE. -2-
printing head to make two passes along the same line. -
5 It is knowﬁ to print desired characters in boldface when
accentuation is required, using a dot printer. Figure 1 shows
an example of a known method of printing in boldface, the letter
“K" of "HKL" being printed in boldface. As will be appreciated
: accordin§ to this known method of printing in boldface, characters
10 are printed in synchronism with a print timing signal in an ordinary
' printing mode. A character in boldf#ce is formed by printing
an ordinary dot matrix paﬁtern and repeatipg the same dot matrix
pattern hofizontally shifted one dot pitch from the successive
‘dot position of the ordinary dot matrix pattern. This method
&_/ 15 permits bold characters to be printed whilst the printing head
_makes only one pass along the line. Furthermore, it is easy to
control this operation. However, the print quality, especially
of characters containing obligque elements, is poor.
The present invention seeks to provide a dot printer which
20 is equipped with a relatively simple mecﬁanism'that yieids good

print quality of bold characters each made up from a dot matrix

‘and which is economical to manufacture.



rising: a printing head novable across a recording nmediumfor forping "

‘acters in a dot matrix on a recording medium a first character bujfer
means for storing dot 5 matrix data for one line of characters; a seco
character buffer nmeans having the sane storage capacity as the first
character buffer neans for storing dot matrix data for characters which are
to be printed in bol df ace; nmeans for pfzducing a print timng signal
consisting of pulses that determne the timng at which 10 characters are
printed, the repetition period of the pulses being half of the pulse
di stance between pul ses that ‘determ ne standard dot positions; and a
control circuit which, when the printing head is naking a first pass al ong
a line, causes the first character buffer means to be accessed in
synchronismw th one of odd and even 15 pul ses of the print timng signal
and whi ch, when the printing head is making a second pass along the sane
line, causes the s’é‘i?é’ﬁﬁi’%?rl&?aﬁee?r?ﬁ?ﬁe’r“ﬁﬁ%’r%’ Fﬁe‘ife’-accessed in

synchronismw th ¢ er _of .the odd even ulse In enbodi nent
t he arrangeme®t°Y u‘?: EnBILTRE WPE*SEXEG‘ aé’ﬁbg '32’3 ot fig

printing head a;gc{g%ﬁ%tme? SI t e%;‘&)a er; r}_nagoé e oghn;ent t he

<§§§§rding to the present invention there is provided a dot printer

arrangenment is suc IFs secon passes o e prlntlng head
are made in thg %%IE daB6h] U rs JRE HhIPLRRLS WY 'L%%@tﬁéﬂx 'gky by way
of exanple, in The agg%npanyinaléﬂhﬁ#ngs #n mgérnl - 3- f%ﬁfgk IS an

enl arged Vbewp@friGhahes teek SodeO i IR 0B YerarkfM3; a second character buffer
means having the same étorage capacity as the first character ~
buffer means for storing dot matrix data for characters which
are to be printed in boldface; means fqr producing a print.timing
signal consisting of pulses that determine the timing at which
10 characters are printed, the repetition period of the pulses being
half of the pulse distance between pulses that detérmine standard
dot positions; and a control circuit which, when the printing
head is making a first pass along a line, causes the first character
buffer means to be accessed in Synchronism with one of odd and even
15 pulsés of the print timing signal and which, when the printing head -/
is making a second_pass along the same 1ine, causes the second
character buffer means to be accessed'in synchronism with the cther
of the odd and even pulses.
In oﬁe embodiment the arrangement is such that the first
20 and second pésses of the_printing head are made in opposite directions.
'In another embodiment, the arrangement is such that the first
‘and second passes of the printing head are made in the same direction.
The invention is illustrated; merely by way of éxample, in

the accompanying drawings, in which:-



%

met hod "af printing in boldface; Figure 2 is a enlarged view of characters
printed,in boldface by a dot printer according to the present invention; /& \
Fi gure is a block diagramof a dot printer according to the present @
- inventlTon; Figure 4 illustrates a character buffer of a dot printer of
Figure 3 for storing font data; and Figures SA and 5B are flow charts
illustrating a sequence 10 of operations for printing characters in

bol df ace using a dot printer according to the present invention. Referring
to Figure 2, there is shown three letters "H', "K' and "L" of which the
letter "K' is printed in boldface by a dot printer according to the present

i nvention. To achieve 15 this printing in boldface, print timng pul ses

have a repetition peri Féowse éhis snrerilprgedevien of chazecters forped iyea WrgWses

t hat are enpl oyed to determ ne each nornally arrayed dot nmatrix position.
In.general, in wirBethed of Friafingr fmpeldfacehe pul se distance t for

determ ning normal ly arrayed_dot matrix (‘)riitions Is set to 20_a val.ue

approaching the limt At &S 2pPrREe SRt rchemattersoRFtpted Frnbeidsacker
respond to the pul ges dig og_ggr tQ og&ai n, aﬂpi h s gefl'of Pri nting.
§¥ I’ﬁ (o] % er accoralin O ?res[eﬁ nVFISﬂé

Accordingly, the pr I'ng "hanmmer can actommobdate € pu Fistance t, but

it is unable. tosadapt 'ﬁ@ggef 3tg ghgloo_.gl&eagg;étogng%8g/&i9£epqgcg%éug;toabl e

response to the pul ses In Figuré 2, the dot's in the o ums
are forned in synchropresent ikyadtofiul ses, while the dots in the even

col umms -4-
. ) Figure 4 illustrates a character buffer of a dot printer
e of Figure 3 for storing font data; and
Figures 5A and 5B are flow charts iliustrating a sequence
10 ' of operations for printing characters in boldface using a. dot
printer according to the present invention.
Referring to Figure 2, there is shown three letters "H",
- "X" and "L" of which the letter "X" is printed in boldface by
a dot printer accordiné to the present inven'ti'on. To achieve
15  this printing in boldface, print timing pulses have a repetition
period which is half the pulse distance t between_pulée_s that
) o * are employed to determine each normally arrayed dot matrix position.
In general,' in wire and similar printers, the pulse distance t
for determining normally arrayed dot matrix positions is set to
20 . a value approaching the limit at which a printing hammer (not
: .'show'n) can no longer respond to the pulses, in order to cbtain
a high speed of printing. Accordingly, the printing hammer can
i  accommodate the pulse distance t, but it is unable to adapt itself
H o ' " "to the pulse distance t/2 or has an unstable response to the pulses.

- 25 In Figure 2, the dots in the -odd columns are formed in

- . synchronism with odd pulses, while the dots in the even columns



-are.formed in synchronismw th even pul ses. The dots in the odd col ums
‘gre formed while the printing head makes a first pass along a line. Then, = <~
‘ dots in the even colums are formed while the head nakes a second,\pass «
akong the sanme line. Thus, 5 characters are printed in bol df ace.

Thereafter, the paper is fed to the next printing line. Referring next to

Fi gure 3, there I's shown in block diagram forma dot printer according to
the present invention. The dot printer i"Acl udes a control circuit (CPU) 1,
an information buffer 10 2, a font menory (character generator) 3, a
character buffer 4, a printing head driver circuit 5, a carriage notor

driver circuit Idnggl% g}g_‘é@gﬁr dbb,_t\ﬁegv 'E:&iEeE 7"2h§ &’Jésnﬂ ng head 8, a

carriage notor 9, I ne nmot or : nt timng signar generator

11.  The infor nghj %19:!:!&5 %Ee Qfdrﬁe@wﬁﬂé tthétpr};ﬁtfzﬁnﬂé’éd%&éé al ahss

I nformati on which is supplied froma host conputer or other simlar

apparatus. The fagd 1BAPIaY 1End.S PheRPMHNGNEY §H fHel bvdDbol@inki avedabsea

corresponding to characters to be printed have been previously stored. The
dot. matri x dat awhitanthéehehaniake® diskcchd adscaliongthe tdafle Mkl Olrhas )y cui t 1,
and 20 then it is tenporarily held in the character buffer 4 consisting
of a RAM Sudsegheractyrs talre plinteditini boldédce.i sThexeadfter, pthenpapdratact er s.
The character buffer 4 is conposed of a first character buffer device 4a
and a second chfeddicerhp ek prietingelifie.of the sanme storage capacity. The

storage |l ocations of the character 25 buffer 4 are shown in Figure 4. The
storage | ocations f SPERFENgREXEIUTFATTE P r SPPTRAS shawy imbleek Siagnmr act er.

buf fer device 4
% orm a dot printer according to the present invention. The dot e

printer includes a control circuit (CPU) 1, an information buffer
10 2, a font memory (character generator) 3, a character buffer
"4, a printing head driver circuit 5, a carriage motor driver
circuit 6, a line feed motor driver circuit 7, a printing head
8, a carriage motor 9, a line feed motor 10, and a pnnt timing
signal generator 11. The information buffer 2 is a RAM that
15 temporarily stores information which is supplied from a host
computer or other similar apparatus. The font memory 3 is a
ROM in which full dot matrix data cpries’ponding to characters J
to be printed have been previously st.ored. The dot matrix data
from the font memory 3 is read into the control circuit 1, and
20 then it is temporarily held in the character buffer 4 consisting
of a RAM. Subsequently, the dot matrix data is used to print
characters. 'rhe character buffer 4 i.sl composeq of a first character
buffer de-vi_.ce 4_.5 and a second character buffer device 4b of the
same storage capacity. The storage locatiens of the c_ha.racter
25 puffer 4 are shmm in Figure 4. The storage locations for the

odd columns correspond - to the first character buffer device 4a



.

whereas-.the | ocations for the even colums correspond to the second
character buffer device 4b. The first and second character buffer devic .
44, 4b.;ar,e accessed by odd and even pul ses, respectively, of the printer '
timng signal shown in Figure 2. 5 The operation of the dot printe

of Figure 3 wll now be described with reference to the flow charts shown

in Figures 5A and 5B. The information which is transferred fromthe host
conputer, etc. includes character codes, a 5PTnt command, a designation
command for a bol df ace node, and a rel ease command 10 for the bol df ace

node. It is now assuned that the character code corresponding to the letter

"H', the designati ogneipunpgh 19¢adiBRs %L:délécgvéﬂ)qgluﬂ\?ecdil}aéﬁﬁhe{o ¢ade

corresponding to the letter "K', the rel ease command for the bol df ace node,

the character code ggédrsbRitdicber bastdr beideCl o1 Thd 2186t ahd GeRbhd) nsryB¥RAd
are sent to the information buffer 2 in order.”Wien first the character

code correspondi ng batfdicdewicesrda, kb dre acRdsedty odae andRiven|pulsecuit 1,
the character data or dot matrix data corresponding to the character codes
is transferred fromréspectdvelyreaditie Printer theingdsignall ushownfin?@iqurei 2st
storage region of_ the character buffer 4 as shown in Figure 4. Then, the
desi gnati on conmehd f or ThReoRssationces hhecddts priodar ioft Biauwre 3 oili glowche cui t
1. to establish this node. Under this condition, the character code
correspondi ng to t h8eswtibed wikh referqeneg to,iHetHeow HarEs|sheyn df Figpres Then

the character data §5 or got matri x data correspondi ng_.to the character
code i s transferred>frdh the Fﬁﬁtinﬁmt%%wﬁ‘frbifh%m&gﬁerfﬁétﬁeﬁqmo eah%%cond
s;cwjyge - comﬁute;, etc. includes character codes, a print command, .a
designation command for a boldface mode, and a release command
10 for the boldface mode.
It is now assumed that the character code corresponding
to the letter "H", the designation command for the boldface mode,
the character code corresponding to the letter "K", the release
command for the boldface mode, the character code correspondiné
15 to the letter "L" and the print command are sent to the information
buffer 2 in order. When fiist the character code corresponding
to the letter "B" .is read into.the control circuit 1, the character
data or dot matrix data corresponding to the chéracter codeé
.is.transferred from the font memory 3 into the odd column of
20 3 first storage region of the chéracter buffer 4 as shown in
Figure 4. Then, the designation command for the boldface mode
-is read into the control circuit 1 to establish this mode. Under
this condition, the charaqter code corresponding to the 1ette£ K"

is read into the coptrol circuit 1. Then the character data

P S S S

25 or dot matrix data corresponding to the character code is transferred

' _ #fom the font memory 3 into the odd column of a second storage



regi on of the character buffer 4 shown in Figure 4. At the same tine, the

' dot matrix data is stored in the even colum of the second storage "
éngon of the character buffer 4. Note that the actual positions at wQigh <
the characters are printed are 5 shifted a distance half of the space ™

bet ween the successive dot positions fromthe previous positions.
Subsequently., the boldface node is term nated by the rel ease command.

Under this condition, the character codeécorresponding to the letter "L" is
read into the control circuit 1, whereupon the character data or dot matrix
10 data is stored in the odd colum of a third storage region of the
character buffer 4, simlar to the case of the character code correspondi ng

to the letter "HeIi9m&T Fife SPRTATESE ANTART 4 ShAR &7 £9vFR 8- t 1R ERmsABS

' it 1, whi th th I Dt : t at La the dri
Ciroult 6, Thus pe 8 S ooy BRGPIE 4875 0 Aed " R0 £%E0 nea el for-

exanple. During Ji SedlRNOYERALGD" ALURPLE Nele"hiSa0ky bifadOl. TRLEL ngata s

read fromthe first aracter device 4a 1n synchronfsmwth odd -

pul ses of the prat aéé\ﬁhr}%_s&&gs}él aBhalen | dheFhigliber s 2 bhRleliNg dri ver
circuit 5 causes the printing head 8 to print the 20 letters "HKL" on the

paper (not sBROWBhifd&f al @idtahce hikE ‘ofPEhdlsplcd Betbden ¥R s@¢Rs8Bd abased on
an ordinary matrix. Thereafter, the carriage notor 9 is reversed, so that

backwar d movenenjositivrsherduetty pebvicee pidiviomy hmadegudnslyNithe aloadsaduring
this second novenent of the printing 25 head, the dot matrix data is read
from the second mder i ternipatéd bydehe celehsei crmmgndnr Umdegnthiist borsliehomul ses
of the print timng signal. ' , '
the character code corresponding to the letter *L" is read into
the control circuit 1, whereupon the character data or dot matrix
10 gata is stored in the odd column of a third storage region of
the charﬁcter buffer 4, similar to the case of the character
- code corresponc}ing to the letter "H". Then the print command
is entered into the control circuit 1, which then causes the
carriage motor 9 to rotate via the dr:;ver circuit 6. Thus, thé
- 15 printing head 8 starts to move to the right, for example. During
this movement of the printing head, the dot matrix data is read
from ti::e first character buffer device 4a in synchronism with Y,
odd pulses of the print timing signal shown in Figure 2, so that
the driver circuit 5. causes the printing head 8 to print the
20 . letters "HKL" on the paper (not showni .
The 1etteré_ "HKL" printed in this way are each based on
an ordinary hatrix. Theréafter, the carriage motor 9 is reversed,
so that backward mvement (to the leftj of the printing head
8 is initiated. During this second movement of the printing
25 hea_d, the dot matrix data is read from the second character buffer

device 4b in ‘synchronism with even pulses of the print timing signal.



3‘7-_ Then, only ghe' letter "K', which is to be printed in the bol df ace
~is-printed on the paper at a position which is spaced half of the dis
et ween’ t he successive dot positions fromthe previous position. .
Thereafter, the driver circuit 7 causes the 5 line feed notor 10 to feed
t he paper a predetermn ned distance. Wen a set of characters containing no
bol d character is printed, the operation perforned is substantially simlar
to the operation carried out by the conventi-@hral dot printer. It is to be
understood that the present invention can be applied to 10 either
bi-directional or uni-directional printers. Further, the printing head may
be of any desired type, including wire head, thermal head and ink jet head.
By applying the prddent anhydbei Hites "X dovhishi Ht &P, PhBFIPtER M EPR R8P e
printed with good quality w thout introducing 15  the q{‘sgdvant a&? %‘hﬁt
normal characters &8eprisnPEidted oF Ehe)RaPe% fLed POPHIRAMEFB® FREE Petli try

for controlling the printing operation. s relati.vely.si t he
dot printer capabl é’fg’r'hi)ldf"ﬁ%"ﬁg%%'aerbha?asc“tcg?ssﬂggn%é:aél | 5/& %n%ﬁ%;lggt ur ed
at a relatively low cost : oy 0" LMR L. the Arfiftr BidcRi€r7 COHIYS 8H&1Q: A
printing head rmvalﬁr(eév%%:ur""oéé;g’igl?%co? i ng medi Gm for form ng char actsers in a

g?gr Imral-tgr i x on agrecqhdi AQaNRALEMo 2ol #dedl tifdBhSr! 8F prlaldébiddni AGA ASstdice.

When a set of characters containing no bold character is
; _ : ﬁrinted, the operation performed is substantially similar to
| — the operation carried out by the conventional dot printer. It
is to be understood that the present invention can be applied to
10 either bi-directional or uni-directional printers. Further,
the printing'head may be of any desired type, including wire
head, thermal head and ink jet head.
By applying the présent invention to a dot printer, bold
characters can be printed with good quality without introducing
. 15 - the disadvantage that normal characters are printed at a slower
speed. 1In addition, the circuitry for controlling the printing
(W, . operation is relatively simple and hence the dot printexr capable
of printing bold characters can easily be manufactured at a
relatively low cost.

.20




ot matrix data for one line of characters; a second character buffer means®

aving the sanme storage capacity as the first character buffer means f-Qr e
storin T or characters which are to be printed in bol.dface; #

ata
means fEE“ m i ﬁ““ int timng signal consisting of pulses that

determ whi ch characters are printed, the repetition period:
of the es n Peing half of the pul se di stance between pul ses that
determ ne standard dot positions; and a control circuit which, when the
printing head is making a first pass along a |line, causes the first
character buffer neans to be accessed l& synchronismw th one of odd and

even pul ses of the print timng signal and which, 15 when the printing
head i s maki ng a second pass al ong tgﬁﬂ§ﬁ£E | i ne, causes the second
character buffer nmeans to be accesse ynchronismw th the other of the
odd and even pulses. 2. A dot printer as clained in claiml in which the

arrangement is;such add@prit@rf bdniri 8ty .SeGHAM: DR 865 abvidie REIJUI B9 head

20 are made in opposite directions. 3. dot printer as clained in claim
1 in which therédorangemeaiui $of UimiMplchhhethrs Sin antbtsesond gasses of the

printing head are made in the sane direction. 4. A dot printer
substanti al | y secdréimg medbgcr rbficswi ¢tHarrefegr bnffert pedlls fommtomingshown i n
Figures 2 to 4 of the acconpanyi ng draw ngs.
dot matrix data for one line of characters; a second character
5 buffer means having the same storage capacity as the first
character buffer means' for storing dot matrix data for characters ~/
~which are to be printed in boldface; means for producing a print-.
timing signal consisting of pulses that determine the timing at
which characters are printed, the repe;ition period of the pulses
10 being half of the pulse distance between pulses that determine
standaré dot positions; and a control circuit which, when the
printing heAd is making a first pass along a line,'causes the
first charactér buffer meanslto be accessed in synchronism with
one of odd and even pulses of the'print timing signal and which;
15 when the printing head is making a second pass along the same R,
line, causes the second character buffer means to be accessed
in Qynchronism with the other of the odd and even pulses.
2. A dot printer as claimed in claim 1 in which the arranéement
is such that the first and.second passes of the printing head
20 are made in opposite directions.
3. A dot printer as claimed in claim ! in which the arrangement
is such that the first and second passes of the printing head
are made in the same direction.

4. A dot printer substantially as herein described with reference to

25 and as shown in Figures 2 to 4 of the accdmpanying drawings.




