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1 " Field of the Inventlon The invention relates to printers which are
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2. Prior Art

PRINTER

The invention relates to printers which are capable of

printing bold characters.

With respect to characters to be printed by terminal

printers, those not bolded, reduced, enlarged, etc. are

considered normal characters. As shown in Figures 4(a) through
4(d), a conventional method of printing a reduced bold
character involves the steps of creating a normal-width bold
character shown in Figure 4(b) from a normal character shown in
Figure 4(a), and of printing the created character at the same
print timing T as the normal character while reducing the head

moving speed V by haif to V/2, to produce a reduced bold

character shown in Flgure 4(d) in a manner similar to a reduced
character shown in Figure 4(c), where V is the speed of moving
a print head for printing normal-width bold characters and T is
the print.timing. As anotherlconventional printing method, as
shown in Figure 5, the printer has previously stored character
data designed as reduced bold character and prints such
character data as print data at a head moving speed V that is

the same as thet of the normal-width bold character and at the

same print timing T to produce a reduced bold character.
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Wth respect to characters to be print ed by termnal printers, those not
bol ded, reduced, enlarged, etc. are considered normal characters. As shown
in FIGS. 4(a) through 4(djoveyezen¥Eat former neartyedtbéngl ianti mgqaires that a

Tl' is-Sheet Has Been RTlaced

unit for halving the head moving speed be provided. Also, the
latter conventional art reguires that character data designed
as a reduced bold ‘character for a normal character be stored in
2n internal memory, thus addressing the problem of reserving a

memory capacity large enough to accommodate such data.

The invention has been made to overcome the above
problems. Accordingly, an object of the invention is to allow
a raduced bold character of a normal character to be printed
without requiring a unit for halving the moving spéed. in a
print lhead moving means and without storing reduced bold

character data of a normal character in an internal memory,

This object is solved by the printer according to independent
claim 1. Further advantageous features, aspects and details of
the invention are evident from the dependent cladims, the
description and the drawings. The claims are intended to be
understood as a first non-limiting approach of defining the

invention in general terms.

- \pee
Do

The :.nvent;.on creates such reduced bold character data of ‘the
normal character based on character data of the normal character.

The invention according to a specific aspect provides &

——— . a4 $——— - ety m—

printer that ingludes a means for storing print data of a
character; a first conversion means for converting print data
to be read into a single dot pattern by performing the function

of OR of a total of four dot patterns, assuming that a print

head moves in a horizontal direction. The four dot patterns
are: the print data-, data next to such print data, data four
pieces of data ahead, and data five pieces of data ahead. The
printer also includes an inversion means for inverting the

single dot pattern generated by the first conversion means; a
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duced bol d character involves the steps of creating a normal -wi dth bold
.character shown in FIG 4(b) froma normal character showmn in FIG 4(a),
and of printing the created character at the sane print timng T as the

second conversion means for converting two dot patterns into a
single dot pattern by performing the functioﬁ of AND of the two
dot patterns. These two dot patterns are: a dot pattern newly
generated by the first conversion means and a dot pattern
inverted by the inversion means, soO .that the number of
horizontally extending data of the bold.character is changed
and compressed to thereby create a reduced bold character and
to print such reduced bold character. '
According to the printer of the invention, e.g., a 14-
dot wide reduced bold character can be created from a 24-dot
wide character in the following manner. .The function of OR of
two adjacent pieces of data and two adjacent pieces of data
which are two pieces of data ahead of the reference data }s
performed. Then, the thus generated print data and a
horizontally continuous patterns are masked to generate a
single piege'oﬁ@pgintddata. Accordingly, the horizontal print
data dé; Eéwcompressed.without damaging the wvertical print
data, thereby éllowing a reduced bold character to be printed

without changing the head moving speed.

Figure 1 is a diagram showing a process configuration

of the invention;

Figure 2 is a block diagram showing an embodiment of

the invention;
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character while reducing the head'hDving speed V by half to V/ 2,

to

Jproduce a reduced bold character shown in FIG 4(d) in a manner simlar to
"a reduced character shown in FIG 4(c), where Vis the

Figures 3(a) and 3(b) are diagrams showing the basic

concept “for generating a reduced bold character;

Figures 4(a) through 4(d) are diagrams showing an

exemplary conventional art for printing a reduced bold

character; and

Figure 5 is a diagram showing an exemplary conventional

art for printing a reduced bold character.

An embodiment of the invention will now be described

with reference to the accompanying drawings.

Figure 2 is a block diagram showing a printer according

to an embodiment of the invention. A control section 2, a head

drive section 3, a carriage section 4, a sheet forward drive

section 5, a character print data storage section 7,

a

character.data conversion section 6, and an external interface

section 8 are-connected to a system bus 1. The control section

2 includes circuits for controlling the entire system.

The

head drive section 3 includes a head for printing characters

and a drive circuit thereof. The carriage section 4 includes

a carriage carrying the head and travelling in a sheet forward

direction as well as in the vertical direction, and a drive

circuit thereof. The sheet forward drive section 5 includes a

motor for forwarding print sheets and a drive circuit thereof.

The character print data storage section 7 stores the dot

patterns of characters to be printed. The character data

‘This Sheet Has Been Re ﬂ - -
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sbeed of noving a print head for printing normal -wi dth bol d characters and
Tsis the print timng. As another conventional printing nethod, as shown in
FIG 5, the printer has previously stored character data designed as

conversion section 6 convérts the character data of a character
to bé'priﬁted by referencinglthe character data. The external
interface section 8 intercommunicates data with a host
computer.
A conversion method employed by the character data
conversion section 6 will then be described. Figure 1 is a
diagram showing a conversion processing flow. Figures 3(a) and
3(b) are diagram showing the basic concept for compressing a
24 -dot wide character into é l4-dot wide reduced character.
Figure 3(a) shows character data expressed in 240 dots per 2.54 cm (240 dpi (dot
per inch)). Each circle indicates a single dot to be printed. It
is assumed that 24-dot wide character data are designated from
left to right as 1, 2, 3, 4, 5, 6, .-« 21, 22, 23, and 24.
Numer#ls 1 to 24 designéte the actual character data. Numerals
-3 to 0 and 25 to 28 are NULL data appended before and after
the actua;'bﬁé}aeter da%a for conversion purposes. Figure 3(b)
shows charactéi_data of a l4-dot wide reduced bold character
expressed in 240 dots per 2.54 cm (240 dpi). As in Figure 3(a) each circle indicates
a single dot to be printed. It is also assumed that the l4-dot
wide character data are designated from left to right as 1/,
2, 3*, 4, 5', 6', «+- 10°, 11’, 12', 13’, and 14-‘.
The pethod.of converting the data from Figure 3(a) to
Figure 3(b) is as follows. The function of OR of NULL data -3,
~2 and print data 1, 2 of the horizontal print data, which are
stored in a character print data storage means 13 in Figure 1,

is performed by an OR function performing means 11, and the

eet Has Been Re|ilaced
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' educed bol d character and prints such character data as print data at a
.head noving speed V that is the same as that of the normal-wi dth bold
_character and at the sane print timng T to produce a reduced bold charac-

function of AND of the above result and the NULL data inverted
by an inverting means 12 is then performed by an AND function
performing means l14. The data obtained therefrom is stored in
data 1’ in Figure 3(b) by a print data creating means 15.
Similarly, the function of OR of NULL data -1, 0 and print data
3, 4 is performed, and the function of AND of the above result
and data inverting the print data generated at data 1’ in
Figure 3(b) is then performed. The daﬁa obtained thereffom is
stored in data 2’ in Figure 3(b). Then, the function of OR of
print data 1, 2, 5 and 6 is performed, and the function of AND
of the above result and data inverting the print data generated
at data 2’ in Figure 3(b) is then performed. The data obtained
therefrom is stored at data 3’ in Figure 3(b). Further, the
function of OR of print data 3, 4, 7 and 8 is performed, and
the function of OR of the above result and data inverting the
print data,?ggqgrgtedgtat data 3’ in PFigure 3(b) is then
perforﬁeé. The data obtéined therefrom is stored at data 4’ in
Figure 3(b). Then, the function of OR of print data 5, 6, 9
and 10 is performed, and the function of OR of ﬁhe above result
and data inverting the print data generated at data 4’ in
Figure 3(b) is then performed. The data obtained therefrom is
stored at data 5’ in Figure 3(b). These operations are
similarly pérformed repetizively to the stage in which the
function of OR of print data 21, 22 and NULL data 25, 26 in
Figure 3(a) is performed, and the function of OR of the above

result and data inverting the print data generated at data 12°
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A

-6 -




ter. However, the former conventional art requires that a unit for halving
t he head noving speed be provided. Also, the latter conventional art
frequires t hat character

in Figure 3(b) is then performed. The data obtained therefrom
is stored at data 13’ in Figure 3(b). Further, the function of
OR of print data 23, 24 and NULL data 27, 28 in Figure 3(a) is
performed, and the function of OR of the above result and data
inverting the print data generated at data 13’ in Figure 3(b)
is performed. The data obtained therefrom is stored at data
14’ in Figure 3(b).

Accordingly, the l4-dot wide reduced bold character is
generated from the Zé-dot wide character without losing the

print data in the vertical direction. In addition, the print
aata to which emphasis is added is expressed in 240 dots per 2.54 cm (240 dpi)

by masking the adjacent contiguous dots.

As a result, the 240 dots per 2.54 cm (240 dpi), reduced bold character can be

created, anda tnus created print-.data is in a density of 240 dots per 2.54 cm
(240 dpi). That is, character data having print data whose density
is X‘fo:wéféﬁ;racter é;@ produce character data having print
data whose deﬂ;ity is X for the same character in the form of
a reduced size. ‘Since the density of the print data remains
unchanged, it is no longer necessary to vary the print density
by varying the print head moving speed, thus aliowing a print
head moving speed varying unit to be dispensed with. Further,
since reduceq characters are created in a bolded form, it is no
longer necessary to . internally store the character data
thereof, thus allowing the internal memory to be saved.

As described above, the invention allows character data

for print data whose density is X to be created in a bolded and

This Sheet Has Been Replaced
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dat a "desi gned as a reduced bol d char acter for a nornal character be stored
in an internal menory, thus address- ing the problemof reserving a nmenory
capacity large enough to such dat a.

reduced form from character data for print data whose print
data’ density is X. Therefore, it is not necessary to provide
a print head moving speed varying unit to change the print
density, noxr is it required to internally store character data

for reducing print character whose density is X.

i ---
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"SUMMARY OF THE | NVENTI ON The i nvention has been made to overcome the above
.problens. Accordingly, an object of the inventionis to. a||OMLa reduced
‘bol d characbe#—ot a—normal charactfr to

T A R
HIIIIII T - .

1. A printer capable of printing a reduced bold character,

CLAIMS

5 comprising:
storage means (13) for storing print data of a character;

first converting means (11) for converting print data
10 stored in said storage means into a single dot pattern by
performing an OR function of a total of four dot
~ patterns, assuming that a print head moves in a
horizontal direction, said four dot patterns being said
print data, data next thereto, data four pieces of data

15 ahead thereof, data five pieces of data ahead thereof;

means (12) for inverting said single dot:  pattern

generated by said first converting means (11);

20 second converting means (16) £for converting two dot
patterns lnto a sxngle dot pattern by performing an AND
function” of said two dot patterns, said two dot patterns
being a new dot pattern generated by said first
converting means (11) and said dot pattern inverted by

25 . said inverting means (12), so that said print data is
printed while changing a number of print data in the

horizontal direction.

2. A printer as claimed in Claim 1, wherein said storage

30 means (13) stores a 24-dot width character data and said
second converting means creates a l4-dot width character
data.

) 3. A printer as claimed in Claim 1 or 2, further comprising
35 means for masking data generated by said first conversion
means and a pattern continuous in the horizontal

direction to produce a single print data.

U:\BENUTZER\DU\S806EPCL.TXT



-bé_ printed without requiring a unit for hal vi ng the nov- ing speed in a
print head noving means and without storing reduced bold character data of
~a normal charac- ter in an internai‘gynnry by creating such reduced bold

ABSTRACT

A printer that includes a means (13) for storing print data
of a character; a first converter (11) for converting print
data to be read into a single dot pattern by performing the
function of logical OR of a total of four dot patterns,
10 assuming that a print head moving direction is a horizontal
direction. The four dot patterns are: the print data, data
next to such print data, data four pieces of data ahead, and
data five pieces of data ahead. The printer also includes an
inverter (13) for inverting the single dot pattern generated
15 by the first converter; a second converter (14) for
converting two dot patterns into a single dot pattern by
performing the function of logical AND of two dot patterns.
These two dot patterns are: a dot pattern newly generated by
the first converter and the dot pattern inverted by the
20 invertef, so that the number of horizontally extending data
of a bold character is changed and compressed to thereby
create a reduced bold character and print such reduced bold

- B

character. - .

25
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-a character, a first conversion neans for converti ng print data to be read 3[5
.into a single dot pattern by per- formng the function of OR of a total of
_four dot pat- terns, assuming that a print head noves in a horizontal
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direction. The four dot patterns are: the print data, data next to such Q{ES
,print data, data four pieces of data ahead, and data five pieces of data
~ahead. The printer also includes an inversion nmeans for inverting the

si ngl e dot

FIG. 4(a) FiG. 4(b)
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pattern generated by the first conversioh'neans; a sec- ond conversion
‘means for converting two dot patterns into a single dot pattern by

fperforning the function of AND of the two dot patterns. These two dot
patterns

FiG. 5
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. 00
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so that the nunber
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a dot pattern newy generated by the first conver- sion neans and a

dot pattern inverted by the inversion neans,

.are.

"hori zontal ly extending data of the bold character
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tHereby create a reduced bold character and to print such reduced bold
character. According to the printer of the invention, e.g., a 14-dot w de
reduced bol d character can be created from
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. a 24-dot wide character in the follow ng manner. The function of OR of two
~adj acent pieces of data and two adjacent pieces of data which are two
pi eces of data ahead of the reference data is perfornmed. Then, the thus
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. generated print data and a horizontally continuous pat- terns are masked to

generate a single piece of print data. Accordingly, the horizntal print
data can be com pressed w thout damaging the vertical print data,

FIG. 4(3) FIG. 4(b)
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. t her eby allowing a reduced bold character to be printed w thout changing
t he head novi ng speed. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
"di agram showi ng a process configuration

FIG. 5
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of the invention;

FIG 2 is a block diagram show ng an enbodi nent of

H.'J -5

i.nvention; FIGS. 3(a) and 3(b) are diagranms showi ng the basic (009
1
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The invention relates to printers which are capable of

printing bold characters.

With respect to characters to be printed by terminal

reduced, etc. are

those not bolded, enlarged,

printers,
considered normal characters. As shown in Figures 4(a) thr ough
4(d), 'a conventional method of printing a reduced bold
character involves the steps of creating a2 normal-width bold
character shown in Figure 4(b) from a normal character shown in
Figure 4(a), and of printing the created character at the same
print timing T as the normal character while reducing the head
moving speed V by half to V/2, to produce a reduced bold
character shown in Figure 4(d) in a manner similar to a reduced
character shown in Figure 4(c), where V is the speed of moving
a print head for printing normal-width bold characters and T is
the print timing. As another conventional printing method, as
shown in Figure 5, the printer has previously stored character
data designed as reduced bold character and prints such
character data as print data at a head moving speed V that is
the same as that of the normal-width bold character and at the

same print timing T to produce a reduced bold character.

This is the replacement shest
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concept for generat Fhmkﬂﬂbdﬂ&ed egioéad character; FIGS. 4(a) through 4(d)

ar e diagrans show ng ,l mm"ﬁlm":onvent I onal art for printing a reduced

bol d character; and
However, the former conventional art requires that a unit for

halving the head moving spéed be provided. Also, the latter
conventional art requires that character data designed as a reduced
bold character for a normél character be stored in an internal
memory, thus addressing the problem of feserving a'memory capacity
large enough to accommodate'such data.

The invention has been made to overcome the above problems.
Accordingly, an object of the invention is to allow a reduced bold
character of a normal chafacter to be printed without requiring a
unit for halving the moving speed in a pfint head moving means and
without storing reduced bold character data of a normal character
in an internal memory.

This object is solved by the printer according to independent
claim 1. Further advantageoﬁs features, aspects and details of the
invéntion are evident from the dependent claims, the description
and the drawings. The claims are intended to be understood as a
first non-limiting approach of defining the invention in general
terms.

The invention creates such reduced bold character data of the
normal chéracter based on chéracter data of the normal character.

The invention according to a specific aspect provides a
printer_ that includes a means for storing print data of a
character; a first conveféion means for converting print data to
be read into a single dot pattern by performing the function of OR
of a total of four dot pattérns, assuming that a print head moves
in a horizontal directionf  The four dot patterns are: the print
data, data next to such print data, data four pieces of data ahead,
and data five pieces of data ahead. The printer also includes an
inversion means for invertiﬁg the single dot pattern generated by

the first conversion means; a - This is the replacement sheet
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FIG 5 is a diagramshow ng an exenplary conven- tional art for printing a
reduced bol d character. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT

3

second conversion means for converting two dot patterns into a
single dot pattern by performing the function of AND of the two
dot patterns. These two dot patterns ére: a dot pattern newly
generated by the first conversion means and a dot pattern
inverted by the inversion means, so that the nﬁmber of
horizontally extending data of the bold character is changed
and compressed to thereby create a reduced bold character and
to print such reduced bold character.

According to the printer of the inventibn, e.g., a l4-
dot wide reduced bold character can be created from a 24-dot
wide character in the following manner. The function of OR of
two adjacent pieces of data and two adjacent pieces of data
which are two pieces of data ahead of the reference data is
performed. Then, the thus generated print data and a
horizontally continuous patterns are nmsked.to genefate a
single piece of print data. Accordingly, the horizontal print
data can be compressed without damaging the vertical print
data, thereby allowing a reduced bold character to be printed

without changing the head moving speed.

Figure 1 is a diagram showing a process configuration
of the invention;
‘Figure 2 is a block diagram showing an embodiment of

the invention;

\\—_
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An enbodi ment of the invention will now be de- scribed with reference to
tfhe acconpanyi ng draw ngs.

Figures 3(a) and 3(b) are diagrams showing the basic
concept for generating a reduced bold charaéter;

Figures 4(a) through 4(d) are diagrams showing an
exemplary conventional art for printing a reduced bold
character; and

Figure 5 is a diagram showing an exemplary conventional

art for printing a reduced bold character.

An embodiment of the invention will now be described
with reference to the accompanying drawings.

Figure 2 is a block diagram showing a printer according
to an embodiment of the invention. A control section 2, a head
drive section 3, a carriage section 4, a sheet forward drive
section 5, a character print data storage section 7, a
character data conversion section 6, and an external interface
section 8 are connected to a system bus 1. The control section
2 includes circuits for controlling the entire system. The
head drive section 3 includes a head for printing characters
and a drive circuit thereof. The carriége section 4 includes
a2 carriage carrying the head and travelling in a sheet forward
direction as well as in the vertical direction, and a drive
circuit thereof. The sheet forward dfive section 5 includes a
motor for forwarding print sheets and a drive circuit thereof.
The character print data storage section 7 stores the dot

patterns of characters to be printed. The character data

This Sheet Has Been Replaced This is the replacement shest
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FIG 2 is a block diagram showi ng a printer accord- ing to an

enbodi nent of the invention. A control sec-

5

conversion section 6 converts the character data of a character to
be printed by referencing the character data. The external
interface séction 8 intercommunicates data with a host computer.

A conversion method employed by the character data conversion
section 6 will then be described. Figure 1l is a diagram showing
a conversion processing flow. Figures 3(a) and 3(b) are diagram
showing the basic concept for compressing a 24-dot wide character
into a 14-dot wide reduced character. Figure 3(a) shows character -
data expressed in 240 dots per 2.54 cm (240 dpi (dot per inch)).
Each circle indicates a single dot to be printed. It is assumed
that 24-dot wide character data are designated from left to right
as 1, 2, 3, 4, 5, 6, ... 21, 22, 23, and 24. Numerals 1 to 24
designate the actual character data. Numerals -3 to 0 and 25 to
28 are NULL data appended before and after the actual character
data for conversion purposes. Figure 3(b) shows character data of
a 14-dot wide reduced bold character expressed in 240 dots per 2.54
cm (240 dpi). As in Figure 3(a) each circle indicates a single dot
to be printed. It is also assumed that the l4-dot wide character
data are designated from left to right as 1’, 2’, 3’, 4', 5’,
6'’,...10’, 11*, 12’, 13’, and 14'.

The method of converting the data from Figure 3(a) to Figure

"3(b) is as follows. The function of OR of NULL data -3, -2 and

print data 1, 2 of the horizontal print data, which are stored in
a character print data storage means 13 in Figure 1, is performed

by an OR function performing means 11, and the

e

.
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tion 2, a head drive section 3, a carriage section 4, a sheet forward drive

section 5, a character print data storage section 7, a character data
conversion section 6, and an external interface section 8 are connected to

. a 6

funétion of AND of the above result and the NULL data inverted
by an inverting means 12 is-then periormed by an AND function
performing means 14. The data obtained therefrom is stored in
data 1’ in Figure 3(b) by a print'data creating means 15.
Similarly, the function of OR of NULL data -1, 0 and print data
3, 4 is performed, and the function of AND of the above result
and data inverting the print data generated at data 1’ in
Figure 3(b) is then performed. The data obtained therefﬁom is
stored in data 2’ in Figure 3(b). Then, the function of OR of
print data 1, 2, 5 and 6 is performed, and the function of AND
of the above result and data inverting the print data generated
at data 2’ in Figure 3(b) is then performed. The data obtained
therefrom is stored at data 3’ in Figure 3(b). Further, the
function of OR of print data 3, 4, 7 and 8 is performed, and
the function of OR of the above result and data inverting the
print data generated at data 3° in Figure 3(b) is then
performed. The data obtained therefrom is stored at data 4’ in
Figure 3(b). Then, the function of OR of print data 5, 6, 9
and 10 is performed, and the function of OR of the above result
and data inverting the print data generated at data 4’ in’
Figu;e 3(b) is then performed. The data obtained therefrom is
stored at daﬁa 5/ in Figure 3(b). These operations are
similarly performed repetitively to the stage in which the
function of OR of print data 21, 22 énd NULL data 25, 26 in
Figure 3(a) is performed, and the function of OR of the above

result and data inverting the print data generated at data 12‘

Thﬁihw Has This is the replacement shest
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system bus 1. The control section 2 includes circuits for controlling the
gentire system The head drive section 3 includes a head for printing
characters and a drive cir- cuit thereof. The carriage section 4 includes a
carriage 7

in Figure 3(b) is then performed. The data obtained therefrom
is stored at data 13’ in Figure 3(b). Further, the function of
OR of print data 23, 24 and NULL data 27, 28 in Figure 3(a) is
performed, and the function of OR of the above result and data
inverting the print data generated at data 13’ in Figure 3(b)
is performed. The data obtained therefrom is stored at data
14’ in Figure 3(b).

Accordingly, the l4-dot wide reduced bold character is
generated from the 24-dot wide character without losing the

print data in the vertical direction. In addition, the print
data to which emphasis is added is expressed in 240 dots per 2.54 cm (240 dpi)
by masking the adjacent contiguous dots. _
As a result, the 240 dots per 2.54 cm (240 dpi), reduced bold character can be
created, and tnus created print data 1S in a density of 240 dots per 2.54 cm
(240 dpi). That is, character data having print data whose density
is X for a character can produce character data having print
data whose density is X for the same character in the form of
a reduced size. Since the density of the print data remains
unchanged, it is no longér necessary to vary the print density
by varying the print head moving speed, thus allowing a print
head moving speed varying unit to be dispensed with. Further,
since reduced characters are created iﬁ 2 bolded form, it is no
longer necessary to internally store the character data
thereof, thus allowing the internal memory to be-saved.
As described above, the invention allows character data

for print data whose density is X to be created in a bolded and

This is the replac
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carrying the head and travelling in a sheet forward direction as well as in

~the vertical direction, and a drive circuit thereof. The sheet forward
drive section 5 in- cludes a nmotor for f%rmarding print sheets and a drive

reduced form from character data for print data whose print
data density is X. Therefore, it is not necessary to provide
a print head moving speed varying unit to change the print
density, nor is it required to internally store character data

for reducing print character whose density is X.
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circuit thereof. The character print data storage section 7 stores the dot
patterns of characters to be printed. The character data.conversion section
6 converts the char- acter data of a character to be printed by referenC|n

DT A
i

1. A printer capable of printing a reduced bold character,

CLAIMS

comprising:
storage means (13) for storing print data of a character;

first converting means (11) for converting print data
stored in said storage means into a single dot pattern by
performing an OR function of a total of four dot
patterns, assuming that a print head moves in a
horizontal direction, said four dot patterns being said
print data, data next thereto, data four pieces of data
ahead thereof, data five pieces of data ahead thereof;

means (12) for inverting said single dot pattern
generated by said first converting means (11);

second converting means (16) for converting two dot
patterns into a single dot pattern by performing an AND
function of said two dot patterns, said two dot patterns
being a new dot pattern generated by said first
converting means (11) and said dot pattern inverted by
said inverting means (12), so that said print data is
printed while changing a number of print data in the
- horizontal direction.

2. A printer as claimed in Claim 1, wherein said storage
means (1l3) stores a 24-dot width character data and said
second converting means creates a l4-dot width character

data.

3. A printer as claimed in Claim 1 or 2, further comprising
means for masking data generated by said first conversion
means and a pattern continuous in the horizontal
direction to produce a single print data.

This is the replacement shest
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the character data. The external interface section 8 intercomunctates data
with a host conputer. A conversion nethod enployed by the character data
conversion section 6 will then be described. FIG 1

10

ABSTRACT

PRINTER
A printer that includes a means (13) for storing print data
of a character; a first converter (1ll) for converting print
data to be read into a single dot pattern by performing the
function of logical OR of a total of four dot patterns,
assuming that a print head moving direction is a horizontal
direction. The four dot patterns are: the print data, data
next to such print data, data four pieces of data ahead, and
data five pieces of data ahead. The printer also includes an
inverter (13) for inverting the single dot pattern generated
by the first converter; a second converter (14) for
converting two dot patterns into a single dot pattern by
performing the function of logical AND of two dot patterns.
These two dot patterns are: a dot pattern newly generated by
the first converter and the dot pattern inverted by the
inverter, so that the number of horizontally extending data
of a bold character is changed and compressed to therxeby
create a reduced bold character and print such reduced bold

character.
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acter data expressed in 240 dpi (dot per inch). Each circle indicates a
single dot to be printed. It is assuned that 24-dot w de character data are
designated fromleft to right as 1, 2, 3, 4, 5, 6, 21, 22,23, and 24.
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‘1 to 24 designate the actual character data. Nunerals -3 to 0 and 25 to 28
are NULL data appended before and after the actual character data for
conversion pur- poses. FIG 3(b) shows character data of a [4-dot w de

23 7
52024 211 25

FIG 35 G
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reduced bold character expressed in 240 dpi. As in FIG 3( Llsgmm D‘Tlaced

indicates a single dot to be printed. It is also assuned th
wi de character data are designated fromleft to right as 1 aﬂ
5, 6', . . . 10

4

FIG. 4 a FIG. 4 b
NORMAL CHARACTER BOLD CHARACTER
)
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o
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r Y Y T
h HEAD MOVING Ji HEAD MOVING
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FIG. & c FIG. 4d o
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1
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11', 12', 13', and 14'. The method of converting the data fromFI G 3(a) to

FIG 3(b) is as follows. The function of OR of NULL data -3, -2 and print
data 1, 2 of the horizontal print

FIG. 5

- PRINT HEAD MOVING

TIMING T SPEED
bt v

oo

REBUCED BOLD

CHARACTER
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data whi ch are stored in a character print data storage neans 13 |np5ngow
Is perforned by an OR function performng neans 11, and the function of
AND of the above result and the NULL data inverted by an |nvert

‘. 1.1
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PRINTER
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ﬁ Description : paged ' to paged 8 .....

H Claim(s) :paged. - / . to paged g
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. A(d),

The invention relates to printers which are capable of

. printing bold characters.

With respect to characters to be printed by terminal

printers, those not bolded, reduced, enlarged, etc. are

considered normal characters. As shown in Figures 4(a) through
a conventioﬁal method of printing a reduced bold
character :ano'lves the steps of creating a normal-width bold
character shown in Figure 4(b) from a normal character shown in
Figure 4(a), and of printing the g:reated'character at the same

print timing T_aé the normal character while reducing the head

moving speed V by half to V/2, to produce a reduced bold

character shown in Figure 4(d) in a2 manner similar to a reduced .

characte::; shown in Figure 4(¢) r where V is the speed of moving
a piint head for printing normal-width bold characters and T is
the print .timing. As another conventional printing method, as
shown in Figure S, the printer has previously stored character
data designed as reduced bold character and prints such
character déta as print data at a head moving speed V that is
the same as that of the normal-width bold character and at the

same print timing T to produce a reduced bold character.
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ing neans 12 is then performed by an AND function perforn1n nean 14 The
‘data obtained therefromis stored in data 1' in FIG acedat a
creating nmeans 15. Simlarly, the function of OR of NU u l

However, the former conventional art requires that a unit for

-

halving the head moving speed be provided. Also, the latter
conventional art requires that character déta designed as a reduced
bold éharacter for a normal character be stored in an internal
memory, thus addressing the problem of reserving a memory capacity
large enough to accommodate such data.

The invention has been made to overcome the above problems.
Accordingly, an object of the invention is to allow a reduced bold
character of a normal character to be printed without requiring a
unit for halving thé moving speed in a print head moving wmeans and
without storing reduced bold character.data of a normal character
in an internal memory.

This object is solved by the printer according to independent
claim 1. Further advantageous features, aspects and detailé of the
invention are evident from the dependent claims, the description
and the drawings. The claims are intended to be understood as a
first non-limiting approach of defining the inventioﬁ in general
terms.

The invention creates such reduced béld character data of the
normal character based on character data 6f the normal character.

The invention.-according to a specific aspect provides a
printer that includes a means for storing print data of a
character; a first conversion means for converting print data to
be read into a single dot pattern by performing the function of OR
of a total of four dot patterns, assuming that a print head moves
in a horizontal direction. The four dot patterns are: the print
data, data next to such print data, data four pieces of data ahead,
and data five pieces of data ahead. The printer also includes an
lnver51on means for 1nvert1ng the single dot pattern generated by

n
the first conversion means; a This is the replacement shest
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second conversion means for converting two dot patterns into a
.single dot pattern by performing the function of AND of the two
dot'patterns. These two dot patterns are: a dot pattern newly
generated by the first conversion_means and a dot pattern
inverted by the inversion means,._sd that the number of
“horizontally extending data of the bold character is changed
and compressed to thereby create a reduced bold character and
to print such reduced bold character.

According to the printer of the invention, e.g., a 14~
dot wide reduced bold character can be created from a 24-dot
wide character in the following manner. The function of OR of
two adjacent -pieces of data and two adjacent pieces of data
which are two pieces of data ahead pf the reference data is
_performed. Then, the thus generated print data and a
horizontally continuous patterns are masked to generate a
single piece of print data. Accordingly, the hcrizontal print
data can be cempressed without damaging the vertical print
data, thereby allowing a reduced bold character to be printed

without changing the head moving speed.

Figure 1 is a diagram showing a process configuration
of the invention;
Figure 2 is a block diagram showing an embodiment of

the invention;
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1 O and print data 3, 4 is perfornmed, and the function of AND of the

* above result and data inverting the print data generated at data 1' in FIG
3(b) is then perfornmed. The data obtained therefromis. stored in data 2' in
FI G :

4

Figures 3(a) and 3(b) are diagrams showing the basic
concept fér generatingla reduced bold charaéter;
f Figures 4(a) through 4(d) are diégrams showing an
exemplaryi conventional art for printing a reduced bold
character; and

Figure 5 is a diagram showing an exemplary conventional

art for printing a reduced bold character.

'An embodiment of the invention will now be described
with refe;ence to the accompanying drawings.

figure 2 is a block diagram showing a printer according
té an.embodimeﬁt of the invention. A control section 2, a head
drive section 3, a carriage section 4, a sheet férward drive
section 5, a character .grint data storage section 7, a
character data conversion section 6, and an external interface
section 8 are connected to a system bus 1. The control section
2 includés ciréuits for cohtrolling the entire system. The
heéd drive section 3 includes a_hea@ for printing characters
and a drive circuit thereof. The carriage section 4 includes
a carriage carrying the head and travelling in a sheet forward
direction as well as in the vertical direction, and a drive
circuit thereof. The sheet forward drive section S includes a
motor for forwarding print sheets and a drive circuit thereof.
The character print data storage section 7 stores the dot

patterns of characters to be printed. The character data

This is the repiac_ement shest
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-3(b). Then, the function of OR of print data 1, 2,5 and 6 is perforned, and.
“the function of AND of the above result and data inverting the print data
generated at data 2' in FIG 3(b) is then perforned. The data obtai ned

5
conversion section 6 converts the character data of a character to
be printed by referencing the character data. The external
interface section 8 intercommunicates data with a host computer.

A conversion method employed by the character data conversion
section 6 will then be described. Figure 1 is a diagram showing:
a conversion processing flow. Figures 3(5) and 3(b) are diagram-
showing the basic concept for compressiﬂg a 24-dot wide character
into a 14-dot wide reduced character. Figure 3(a) shows character
data expressed in 240 dots per 2.54 cm (240 déi (dot per inch)).
Each circle indicates a single dot to be printed. It is assumed

" that 24-dot wide character data are designated from left to right
as 1, 2, 3, 4,5, 6, ... 21, 22, 23, and 24. Numerals 1 to 24
designate the actual character data. Numerals -3 to 0 and 25 to
28 are NﬁLL data appended before and after the actual character
data for conversion purposes. Figure 3(b) shows charécter data of
a l4-dot wide-reduced,bold'character expressed in 240 dots per 2.54
cm (240 dpi). As in Figure 3(a) each circle indicates a single dot
to be printed. It is also assumed that the 14-dot wide character
data are designated. from left to right as 1‘, 2, 3', 4‘, 5‘,
6,...107, 11/, 127, 13/, and 14’.

The method of converting the data. from Figure 3(a) to Figure
3(b) is as follows. The function of OR of NULL data -3, -2 and
print data 1, 2 of the horizontal print data, which aré stored in
a character print data storage means 13 in Figure 1, is performed

by an OR function performing means 11, and the

e ———

eet Has Been RTlaced

T B ——

pate: 2 0 NOV 1995



th‘erefromis stored at data 3' in FIG 3(b). Further, the function of OR of:
*print data 3, 4, 7 and 8 is perforned, and the function of OR of the above
result and data i-nverting the print data generated at data 3' in FIG 3(b)

6

function of AND of the above result and tﬁe NULL data inverted
by an inverting means 12 is then performed by an AND function
perfdrming means l4. The data obtained therefrom is stored in
data 1’ in Figure 3(b) by a print data creating means 15.
Similarly, the function of OR of NULL data -1, 0 and print data
3, ¢ is performed, and the function of AND of the above result
and data inverting the print data generated at data 1’ in
Figure 3(b) is then performed. The data obtained thereffom is
stored in data 2’ in Figure 3(b). Then, the function of OR of
print data 1, 2, 5 and 6 is performed, and the function of AND
of the above result and data inverting'the print data generéted
at data 2’ in.Figﬁfe 3(b) is then performed. The data obtained
'therefrom is stored at data 3"in Figure 3(b). Further, the
functioh,of OR of print data 3, 4, 7 and 8 is petformed, and
the function of OR of the above result and data inverting the
print data generated at data 3’ in Piéure' 3(b) is then
performed. The data obtained therefrom is stored at data 4’ in
Figure 3kb). Then, the function of OR of print data 5, 6, 9
and 10 is performed, and the function of OR of the above result
and data inverting the print data generated at data 4’ in
Figure 3(b) is then performed. The data obtained therefrom is
stored at daﬁa 5’ in Figure 3(b). These operations are
similarly performed repetitively to the stage in which the
function of OR of print data 21, 22 and NULL data 25, 26 in
Figure 3(a) is performed, and the function of OR of the above"

result and data anertlng the print data generated at data 12’
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i s then performed. The data obtained therefromis stored at data 4' in FIG :
*3(b). Then, the function of OR of print data 5, .6, 9 and 10 is perforned,
and the func- tion of OR of the above result and data inverting the

7

- in F;gure 3(b) is then performed. The data obtained therefrom
is stored at data 13’ in Figure 3(b). Fﬁrther, the function of
- OR of;print data 23, 24 and NULL data 27, 28 in Figure 3(a) is
performed, and the function of OR of.ﬁhe above result and data
inverting the print data generated at data 13’ in Figure 3(b)
is performed. The data obtained therefrom is stored at data
14/ in Figure 3(b). |
Accordingly, the l4-dot wide reduced bold character is
generated from the 24-dot wide character without losing the
'print data in the vertical direction. 1In addition, the print
data to which emphasis is added is expressed in 240 dots per 2.54 cm (240 dpi)
by masking the adjacent contiguous dots. |
As a result, the 240 dots per 2.54 cm (240 dpi), reduced bold character can be
created, aﬁd_ tnus created print data is ina density of 240 dots per 2.54 cm
(240 dpi). That is, character data having print data whose density
is X.for a2 character can produce character data having print
data whose density is X for the same character in the form of
a ‘reduced size. Since the density of the print data remains
unchanged, it is no longer necessary to vary the print density
'by varying the print head moving speed, thus allowing a print
‘head moving speed varying unit to be dispensed with. Further,
since reduced characters are created ih a2 bolded form, it is no
longer necessary to internally store the character data
thereof, thus alTOwLng the internal memory to be saved.
As described above, the invention allows character data

for print data whose density is X to be created in a bolded and
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print' data generated at data 4'.in FIG 3(b) is then per- forned. The data
obtained therefromis stored at data 5 in FIG 3(b). These operations are
simlarly perforned repetitively to the stage in which the function of OR

of _ ' 8

‘reduced form from character data for prJ.n;. data whose print
- data density is X. Therefore, it is not necessary to provide
a print head moving speed varying unit to change the prlnf
den51ty, nor is it required to lnternally Store character data

- for reducing print character whose denSity is X
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print data 21 22 and NULL data 25, 26 in FIG 3(a) is perfornmed, and the
*function of CR of the above result and data inverting the print data-
generated at da_t_g___l_g_'____|___[1___EI__Q____3_(__[_)) is then performed. The-data obtai \n\\‘%“

e A
T "

1. A printer capable of printing a reduced bold character,

CLAIMS

comprising:
storage means (1l3) for storing print data of a character;

first converting means (1l1) for converting print data
stored in said storage means into a single dot pattern by
performing ‘an OR function of a total of four dot
patterns, assuming that a print head moves in a
horizontal direction, said four dot patterns being said
priﬁt data, data next thereto, data four pieces of data
ahead thereof, data five pieces of data ahead thereof;

means (12) for inverting said single dot pattern
generated by said first converting means (11);

second converting means (16) for converting two dot
patterns into a single dot pattern by performing an AND
function of said two dot patterns, said two dot patterns
being a new dot pattern generated by said first -
converting means (11) and said dot pattern inverted by
-said inverting means (12), so that said print data is
printed while changing a number of print data in the
horizontal direction.

2. A printer as claimed in Claim 1, wherein said storage
means (13) stores a 24-dot width character data and said
second converting means creates a l4-dot width character
data. °

3. A printer as claimed in Claim 1 or 2, further comprising
means for masking data generated by said first conversion
means . and a pattern continuous in the horizontal

direction to prbduce a single print data.
This is the replacement sheet
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fromis stored at data 13' in'FIG-:S:(b). Further, the function of OR of

print data 23, 24 and NULL data 27, 28 in FIG 3(a) is perforned, and the

function of OR of t he above result and data inverting the print data gener-
T TNe duove

\\\\\\\\\\\\\\\‘\ii\‘ifﬁif“

A printer that includes a means (13) for storing print data
of a character; a first converter (11) for converting print
data to be read into a single dot pattern by performing the
function of logical OR of a total of four dot patterns,
‘assuming that a pfint-head moving difection is a horizontal
direction.  The four dot patterné are: the print data, data
next to such print data, data four pieces of data ahead, and
data five pieces of data ahead. The printer also includes an
inverter (13) for'inverting the single dot pattern generated
by the first converter; a second converter (14) for
conﬁerting ‘two dot patterns into a siﬁgle dot pattern by
'performing thg-fdnttion of logical AND of two dot patterns.
These two dot patterns are: a dot pattern newly generéted by
the flrst converter and the dot pattern inverted by the
lnverter, so that the number of horxzontally extendlng data
of & bold character . is changed and compressed to thereby"
create a reduced bold character and print such reduced bold
character.

Figure 1

‘This is the replacement sheet
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the 14-dot w de reduced bol d.

I's perforned. The data obtained therefromis
Accordingly,

in FIG 3(b%))
ta 14 in FIG 3(b). : i th
oo ?2 generated fromthe 24-dot w de character vmthout

ated at data 13'
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llosing the print data in the vertical direction. In addi- tion, the print
data to which enphasis is added is ex- pressed in 240 dpi by masking the

adj acent contiguous dots.
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As a result, the 240-dpi, reduced bold character can be created, and the
thus created print data is,in a density of 240 dpi. That is, character data -
havi ng print data whose density is X for a character can produce charac-
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ter data having print data whose density is X for the séme—char acter in the
“formof a reduced size. Since the density of the print daj elaced

unchanged, it is no |onger necessary to vary the pri nt den ‘“ﬂ“‘“‘“\“ﬂm

4
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the print head noving speed, thus allow ng a print head noving speed
“varying unit to be dispensed wth. Fur- ther, since reduced characters are
created in a. bolded form it is no |longer necessary to internally store the
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PRINTER CAPABLE OF GENERATING REDUCED
WIDTH BOLD CHARACTERS

_ BACKGROUND OF THE INVENTION
1. Field of the Invention

The invention relates to printers which are capable of -

printing bold characters.
2. Prior Art.

With respect to characters to be printed by terminal -

printers, those not bolded, reduced, enlarged, ctc. are
considered normal characters. As shown in FIGS. 4(a)

. through 4(d), a conventional method of printing a re-

duced bold character involves the steps of creating a
normal-width boid character shown in FIG. «b) from a
normal character shown in FIG. 4(a), and of printing
thecrutedchu:cteratthesameprmtumng‘rnthe
normal character while reducing the head moving
speed V by half to V/2, to produce a reduced bold
character shown in FIG. 4(d) in a manner similar to a
reduced character shown in FIG. 4(c), where V is the
speed of moving a print head for printing normal-width
bold characters and T is the print timing. As another

' conventional printing method, as shown in FIG. §, the

printer has previously stored character data designed as

- reduced bold character and prints such character data

as print data at & head moving speed V that is the same
as that of the normal-width bold character and at the
same print timing T to produce a reduced bold charac-
ter. .
However, the former conventional art requires that a
unit for halving the head moving speed be provided.
Also, the latter conventional art requires that character
data designed as a reduced bold character for a normal
character be stored in an internal memory, thus address-
ing the problem of reserving a memory capacity large
enough to accommodate such data.

SUMMARY OF THE INVENTION

The invention has been made to overcome the above
problems. Accordingly, an object of the invention is to
allow areduced bold character of a normal character to
be printed without requiring a unit for halving the mov-
ing speed in a print head moving means and without
storing reduced bold character data of a normal charac-
ter in an internal memory by creating such reduced bold
character data of the normal character based on charac-
ter data of the normal character.

Theaboveobject has been achieved by provision of

This is the replacement shest
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As described above, the invention allows character data for print data
whose density is X to be created in a bolded and reduced form from
character data for print

a-

a printer that includes a means for storing print data of
a character; a first conversion means for converting
print dats to be read into a single dot pattern by per-
forming the function of OR of a total of four dot pat-
terns, assuming that a print head moves in a horizontal
direction. The four dot patterns are: the print data, data
pext to such print data, data four pieces of data ahead,
and data five pieces of data ahead. The printer also
includes an inversion mesns for inverting the single dot
pattern generated by the first conversion means; a sec-
ond conversion means for converting two dot patterns
into a single dot pattern by performing the function of
AND of the two dot patterns. These two dot patterns
are: a dot pattern newly generated by the first conver-
sion means and a dot pattern inverted by the inversion
" means, so that the aumber of horizontally extending
data of the bold character is changed and compressed to
thereby create a reduced bold character and to pnint
such reduced bold character.

According to the printer of the invention, e.g., a
14-dot wide reduced bold character can be created from
a 24-dot wide character in the following manner. The
function of OR of two adjacent pieces of data and two
sdjacent pieces of data which are two pieces of data
ahead of the reference data is performed. Then, the thus
generated print data and a horizontaily continuous pat-
terns are masked to generate a single piece of print data.
Accordingly, the horizontal print data can be com-
pressed without damaging the vertical print data,
thereby allowing s reduced bold character to be printed
without changing the head moving speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a process configuration
of the invention;

FIG. 2 is s block disgram showing an embodiment of
the invention;

FIGS. 3(a) and 3(b) are diagrams showing the basic
concept for generating & reduced bold character;

FIGS. 4(a) through 4(d) are diagrams showing an
exemplary conventional art for printing a reduced boid
character; and

FIG. § is a diagram showing an exemplary conven-
tional art for printing a reduced bold character.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An embodiment of the invention will now be de-
scribed with reference to the accompanying drawings.

This is the replacement sheet
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dat a‘ whose print data density is X. Therefore, it is not necessary to
priovide a print head noving speed varying unit to change the print density,
nor is it required to internally store character data for reducing print
char -

- 3 -

FIG. 2 is a block diagram showing a printer accord-
ing to an embodiment of the invention. A control sec-
tion 2, a head drive section 3, a carriage section 4, a
sheet forward drive section 5, a character print data
storage section 7, a character data conversion section 6,
and an cxternal interface section 8 are connected to a
system bus 1. The control section 2 includes circuits for
controlling the entire system. The head drive section 3
includes a head for pnntmg characters and a drive cir-
cuit thereof. The carriage section 4 includes s carriage
carrying the head and travelling in a sheet forward
direction as well as in the vertical direction, and a drive
circuit thereof. The sheet forward drive section § in-
cludes a motor for forwarding print sheets and a drive
circuit thereof. The character print data storage section
7 stores the dot patterns of characters to be printed. The
character data conversion section 6 converts the char-
acter data of a character to be printed by referencing
the character data. The external interface section 8
intercommunicates data with a host computer.

A conversion method employed by the character
data conversion section 6 will then be described. FIG. 1
is a diagram showing s conversion processing flow.
FIGS. 3a) and 3(b) are diagram showing the basic
concept for compressing a 24-dot wide character into a
14-dot wide reduced character. FIG. 3(a) shows char-
acter data expressed in 240 dpi (dotpermch) Each
circle indicates 2 single dot to be printed. It is assumed
that 24-dot wide character data are designated from left
torightas1,2,3,4,5,6,... 21,22, 23 and 24. Numerals
1 to 24 designate the actual character data. Numerals
—3 t0 0 and 25 to 28 are NULL data appended before
and after the actual character data for conversion pur-
poses. FIG. 3(b) shows character data of 2 14-dot wide
reduced bold character expressed in 240 dpi. As in FIG.
3(a) each circle indicates a single dot to be printed. It is.
also assumed that the 14-dot wide character data are

. designated from left to rightas 1°, 2", 3', 4, 5, 6', . . . 10',
11’, 12, 13, and 14'.

The method of converting the data from FIG. ¥a) to
FIG. X)) is as follows. The function of OR of NULL
data —3, —2 and print data 1, 2 of the horizontal print
data, which are stored in a character print data storage
means 13 in FIG. 1, is performed by an OR functior
performing means 11, and the function of AND of the
above result and the NULL data inverted by an invert:
ing means 12 is then performed by an AND function
performing means 14. The data obtained therefrom is
stored in data 1’ in FIG. 3(b) by a print data creating .
means 15. Similarly, the function of OR of NULL data

This is the replacement shest
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acter ‘whose density is X

- 4 -
—1, 0 and print data 3, 4 is performed, and the function
of AND of the above result and data inverting the print
data generated at data 1’ in FIG. 3(b) is then performed.
The data obtained therefrom is stored in data 2’ in FIG.
3(b). Then, the function of OR of print data 1, 2, 5 and
6 is performed, and the function of AND of the above
result and data inverting the print data generated at data
2’ in FIG. 3(b) is then performed. The data obtained
therefrom is stored at data 3' in FIG. 3(b). Further, the
function of OR of print data 3, 4, 7 and 8 is performed,
and the function of OR of the above result and data
inverting the print data generated at data 3’ in FIG. 3(5)
is then performed. The data obtained therefrom is
stored at data 4’ in FIG. 3(b). Then, the function of OR
of print data §, 6, 9 and 10 is performed, and the func-
tion of OR of the above result and data inverting the
print data generated at data 4' in FIG. 3) is then per-
formed. The data obtained therefrom is stored at data §'
in FIG. 3(5). These operations are similarly performed
repetitively to the stage in which the function of OR of
print data 21, 22 and NULL data 25, 26 in FIG. 3(a) is
performed, and the function of OR of the above result
and data inverting the print data generated at data 12’
in FIG. 3(}) is then performed. The data obtained there-
from is stored at data 13' in FIG. 3(b). Further, the
function of OR of print data 23; 24 and NULL data 27,
28 in FIG. 3(a) is performed, and the function of OR of .
the above result and data inverting the print data gener- -
ated at data 13’ in F1G. 3(b) is performed. The data
obtained therefrom is stored at data 14’ in FIG. 3(5).

Accordingly, the 14-dot wide reduced bold character
is generated from the 24-dot wide character without
losing the print data in the vertical direction. In addi-
tion, the print data to which emphasis is added is ex-
g:sscd in 240 dpi by masking the adjacent contiguous

ts.

As a result, the 240-dpi, rednced bold character can
be created, and the thus created print data is in a density
of 240 dpi. That is, character data having print data
whose density is X for a character can produce charac-
ter data having print data whose deuosity is X for the
same character in the form of a reduced size. Since the
density of the print data remains unchanged, it is no
longer necessary to vary the print density by varying
the print head moving speed, thus allowing a print head
moving speed varying unit to be dispensed with. Fur-
ther, since reduced characters are created in a bolded
form, it is no longer necessary to internally store the
character data thereof, thus allowing the internal mem-
ory to be saved. | '
| This is the replacement shes
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6 Wat is claimed is: 1. A printer capable of printing a reduced bold char-
acter, conprising: - :

-5 -

As described above, the invention allows character
data for print data whose density is X to be created in a
bolded and reduced form from character data for print
data whose print data deusity is X. Therefore, it is not
necessary to provide a print head moving speed varying
unit to change the print density, nor is it required to
imternally store character data for reducing print char-
acter whose density is X. -

This is the replacement sheet
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storage neans for storing print data of a character, first converting neans
. for converting print data stored in said storage neans |nto a singl e dot
pat- tern by performing an OR function of a total of-—— --

R O G

_-6_

What is clatmed is:

1. A printer capable of printing a reduced bold char-
acter, comprising:

storage means for storing print data of a character;

first convertmg means for converting print data

stored in said storage means into a single dot pat-
tern by performing an OR function of a total of
four dot patterns, assuming that a print head moves
in a horizontal direction, said four dot patterns
being said print data, data next thereto, data four
pieces of data ahead thereof, data five pieces of
data shead thereof;

means for inverting said single dot pattern generated

by said first converting means;

second converting means for converting two dot

patterns into a single dot pattern by performing an
AND function of said two dot patterns, said two
dot patterns being 2 new dot pattern generated by
said first converting means and said dot pattern
inverted by said inverting means, so that said print
data is printed while changing a number of print
data in the horizontal direction.

2. A printer as claimed in claim 1, wherein said stor-
age means stores a 24-dot width character data and said
second converting means creates a 14-dot width charac-
ter data.

3. A printer as claimed in claim 1, further comprising
means for masking data generated by said first conver-
sion means and a pattern continuous in the horizontal
direction to produce a single print data.
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dat a next thereto,

data five pieces of
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patterns into a single dot pattern by performi ng an AND function of said
two dot patterns, said two dot patterns being a new dot pattern generated
by said first converting neans and said dot pattern
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i nvert ed by said inverting neans, so that said print data is printed while

schanging a nunber of print data in

the horizontal direction. 2. A printer

as clainmed in claiml1l, wherein said stor-
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age neans stores a 24-dot width character data and said second converting
means creates a 14-dot width charac- ter data. 3. A printer as clainmed in
“‘claim1, further conprising
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dat a. :

|REPLACEMENT SHEET

-7~ 0 4 MAR 1998

ABSTRACT

PRINTER CAPABLE OF GENERATING REDUCED WIDTH BOLD CHARACTERS

A printer that includes a means for storing print data of a
character; a first converter for converting print data to be read
into a single dot pattern by performing the function of logical
OR of a total of four dot pattefns, assuming that a print head
moving direction is a horizontal direction. The four dot patterns
are: the"print data, ‘data next to such print data, data four

- pieces of data ahead, and data five pieces of data ahead. The
printer also includes an inverter for inverting the single dot
pattern generated by the first converter; a second converter fdf_
converting two :dot patterns into a° single- dot pattern by
performing the function of logical AND of two dot patterns. These

~ two dot patterns are: a dot pattern newly generated by the first

. converter and the dot patterﬁ inverted by the inverter, so that
the number of horizontally extending data of a bold character is
changed and compressed to thereby create a reduced bold charater
and print such reduced bold character.

FIG 3(a)
FIG 3(b)
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