- CHARACTER PATTERN DATA GENERATING DEVICE

The present inventlon relates to a character pattern data

generating device.

- Improvements in printing resolution of printers have .
promoted many kinds of font to be developed and used, and to
actually use various fonts, numerous kinds of bit pattexn data
must be stored. Because a means for storing these data must
necessarily be of large capacity, the cost will be increased.

As a solution to the problem, & bit patteri'x data
generating device has been proposed. First, thig device makes
& preparation by stoxing the pattexrn of a character or a
graphic in the form of coordinate data of its outline, or the
so—ca.lled *outline data,” in a storage means; reading the
| outlina datz of a required font through a keyboard at printing
or prior to displaying; generating bit pattern data based on
the read outline data; and temporarily storing the generated
bit pattern data in a random access memory (RAM). Thereafter,
this device reads the bit pattern data stored in the RaM

through an externally applied character code signal thereby to

I
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CHARACTER PATTERN DATA GENERATI NG DEVI CE Descri ption The present
I nvention relates to a character pattern data generating device.
| mprovenents in printing resolution of printers have pronoted many ki nds of

Font 10 DEadsy oL REUhANLHEE tor APla it @ Pellldh Y3°nUPpiOHBA N B DRO®r OV
desired font.
According to this device, the capacity of the storags
neans for stéring fonts can be curtailed, theréﬁy contributing
to reducing the cost; however, the additional procedural
operation for generating bit pattern data and temporarily
storing the generated bit pattern data is required every time

the printer or display unit is started, thereby being
disadvantagecus tc the user in that it entails the additional,

repetitive operation.

An object of the present invention is to overcome the
above problem and thereby to provide an improved novel bit or
character pattern data generating device. This object is solved
by the character pattern data generating device of independent
claim 1. Further advantageous features of this device are
evident from the dependent claims. These claims are intended to
be a first non-limiting approach of describing the invention in
general terms. In the device of the invention required fonts
are stored in a non-volatile memory as attribute data and a
font is generated automatically based on the attribute data at
the time of starting the printer thereby to dispense with the
cumbersome operation of specifying the character generation.
The invention provides a device for producing bit pattern data
adapted to displaying and printing a character or pattern

éorrésponding to a character code signal based on bit map data.

Further features and advantages of the invention will become
evident from the following description and the drawings.

Fig. 1 iz a block diagram showing a device that is an
embodihant of the present invention;

Fig. 2 is a schematic representation showing an embodi-

ment of a menu data storage circuit in the device of Fig. 1;
e .

This Sheet Has Been Replaced

i, e




L)

pattern data nmust be stored. Because a neans for stor- ing these data nust
necessatily be of |arge capacity, the cost will be increased. For
exanpl e, FR-A-2 553 208 discloses the use of | ook-up-tables to identity the
base addresses of bit map patterns of characters to be printed nunmerous of
which are p restored in a bit pattern ROM nenory, Al so, EP- AO 205 767 uses

a character patte menory_ neans
: P ﬁfg. @P Xﬁ a BChamatic representation showing the

structure of a circuit for storing set data;

Pig. 4 1s a front view showing an embodiment of a panel
scraeen in the dsvice of Fig. 1;

Fig. 5§ 1s a flcgzchart showing the operation when the
font creating data is stored in the device of Pig. 1; and

¥ig. 6 is a diagram explaining the process of

generating a character in the device of Fig. 1.

Fig. 1 shows an embodiment of the present invention.
Referrxing to the figure, refexence numeral 1 designates an
outline data storage unit, in which outlines of characters and
graphics are stored as coordinate data; and 2, a bit pattern
data storage unit, which erasably maintains bit pattern data
generated by a microcomputer 3 (described later) b&sed on the
outline data; thus it is made up of a RAM. |

Reference numeral 3 dassignates the microcomputér
including a central-processing unit {CPU) 4, a read only memory
(ROM)} 5, and a RAM 6; 7, a menu data storage circuit, which
includes, as shown in Fig. 2, a mode selection area 20 for
sglecting a mode, e.g., "font creation® out of various modas;
a mode detail area for each mode, which is subdivided into
items such as ‘“typeface" 21,  nrgtyle® 22, ‘*pitch" 23,

“thicknessf 24, “"direction® 25, "point” 26, and "set" 27 in
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whi ch stores character pattern data. It allows to logically assign a
typeface /font information in the data streamre- ceived froman externa
apparatus (e.g. a host conpu- ter) to a physical nenory range containing
the pattern data for the selected typeface/font. To reduce the anount
of data transf erred through a m croprocessor in such prior art systens and
to reduce the tinme required for such transfers, EP-Ao 292 896 dis-

case ocf the "font creation" mode,; and sach item contains its
own detailed data.

More speciflically, the item "typeface™ 21 contains data
"courier*® 31, “prestige” 32, "modern" 33, "gothic" 34; the item
“gtyle* 22 contains data "upright® 35, "itallcs" 36; the item
“pitch* 23 contains pitch data 37 from 3.0 CPI to 20.0 CPI
avery 0,1 _pitch and *proportional® 38; the item "thickness® 24
contains data *hair" 39, *"light" 40, *medium® 41, "bold* 42,
rdemibold” 43, and “extra bhold" 44; the item "direction® 2§
contains data "portrait" 45 and "landscape" 46; the item
"point" 26 contains data 47 indicating the size of points from
5.0 to 24 polints savery 0.5 point; and the item "set* 27
contains data "ON" 48 for specifying that the set data be saved
in the storage circuit and data "OFF* 49 for spacifying not to
save the set data.

Returnihg to Fig. 1, reference numeral 8 éesignates Y
sat data storage circuit, which is made up of an erasablse
nonvolatile memory anﬁ consists of areas 50 to 55 in
correspondence with the ltems 21 to 26, a specifisd attribute

_area 56, and a base data area 57 as shown in Fig. 3. This base
data area 57 is arranged sc that it will contaln material data
for creating the font spacified by the spacified attribute area
56.

Reference numeral 10 designates the panel screen, which

comprises, as shown in Fig. 4, an online salec;ion kay 60, a
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cl:oses a font data processor which autononously trans- forns bit patterns
of 'characters to the desired shapes, based on font pattern access

paranmeters and pattern drawi ng attribute defining paraneters.

Still,

| ar ge

mem ory capacities are required. As a solution to the problem a bit
pattern data gen- erating device has been proposed. First, this device

makes a preparation by storing the pattern of a charac-

mode selection key 61, cursox-movement keys §2, 63, 64, and 65
for sglecting the items on the-menu screen, a confirmation key
66, & Xey 67, and a display unit 68 of a ligquid crystal
system or the like.

The operation of the bit pattern data generating device
thns constructed will be described with reference to the flow
chart shown in Fig. 5.

[Registration of the font]

Upon turning the power on (Step 10.0) | the microcomputer
3 4s set to the print mode as a default, When the mode
selection key 61 is pressed under this condition (Step 101},
the microcomputer 3 prompts for mode setting without gensrating
characters. When, e.g., the cur%or:movement keys &4 and 65 for
vertical movemant out of the keys 62 toc 66 are pressed, the
respective modes stored in the menu data storage circuit 7 will
be sequentially displayed.

When the "font creation® menu is displayed by using the
vertical movement keys 64 and 65 (Btep 102) and the cursox
* movement keys 62 and 63 for horizontal movement are pressed,
the “typeface" 21, which is the first item of the “font
creation® mode 20, is displayed (Steps 103 and 104). As the
cursor movement keys 64 and 63 for vertical movement are
pressed under this conditlon, the éetailed data *"couriex* 31,
nprestige® 32, "modern” 33, and "gothic® 34 are displayed in

the oxder written on the display unit 68 every time these keys
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ter or a graphic in the formof coordinate data of its out- line, or the
so-call éd "outline data," in a storage neans; reading the outline data of a
required font through a key- board at printing or prior to displaying;
generating bit pat- tern data based on the read outline data; and tenporar-
Ily storing the generated bit pattern data in a random access nenory (RAM.
Thereafter, this device reads the bit pattern data stored in the RAM
through ar;re;( t-pez:rassed {Steps 105 and 106). When the confirmation ke_y 66

is pressed with a desired typeface, e.g., °gothic", being
displayed 3in this way (Step 107), the microcomputer 3
temporarily stores this data in a buffer or the like (not
shown) and jumps to Step 103. Upon completion of the
registration of the item "typeface® 21, the cursor movement
keys 64 and 65 for vertical movement are pressed. Then, the
next item "style” 22 will be displayed. As the cursor movement
keys 62 and 63 for horizontal movement are pressed with the
*style" 22 being displayéd on the screen and subsequently the
cursor movement keys 64 and 65 for vertical movement are
pressed, the detailed data, "upright* 35 and "italics" 36, are
displayed on the display unit 66 in the oxder of the pressed
keys. If the confirmation key 68 is pressed with "italics” 36
being displayed, the microcomputer 3 temporarily stores
vitalics® 36 in the buffer or the like. '

Upon completion of the setting of one item in this way,
the cursor movement keys are operated to move on to the next
item and specify attributes as required on the item, and the
-confirmation key is pressed to confirm the specification.

In line with the specification of the attributes, base
data necessary to generate the character having the specified
attributes must alsoc be specified.

When the setting of the items in the "font creatién”
mode has been completed up to the item "point," the item "set"

—
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nat-ly applied character code signal thereby to cause the character or
graphic pattern to be printed with the de- sired font. According to
this device, the capacity of the storage

27 is called (Step 108j). As its detailed datﬁ "ON" 48 is
gelected (Step 109), the miérocomputar 3 transfers the data of
the selected item from the buffer to the set data storage
circuit 8, and sets the data "gothie,* "italics,“ "10 CpI,"
"medium,* "landscape;“ and "12" to the éet attribute area 56,
and the data "gothid,' *apright,* *10 CPI,” ’"medium,"
*portrait,"” and "12" to the base data area 57, as shown in Fig.
3 (Step 110).

If the data "OFF" is selected in the item "set" (Step
11}), the microcomputer 3 discards the data just specified_
(Step’'112) and jumps to Step 103.

[Normal mode]

When the power is turned on to start the blit pattern
data generating device with the data necessary to crezte a font
stored in the set &ata storage circuit 8 (Step 100), the
microcomputer'a first accesses the set data storage circuit 8
to read the stoxed "font creation® data (Step 113) and checks
whether or not the font of speci?ied base data (Fig., 3) has
been prepared {(Step 114). If the font that serves as the basis.
for a font to be created does not exist, the operation is
terminated. cOnfersely, if the base data does exist, the
operation of creating a new font is executed based on the
specified bage data (Step 115). In parallel with this
operation, the operation of warming up a printing mechanism

{not shown} will be performed.
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The ebove-described process of generating a character
will now be described taking-the character "P" shown in Fig. 6
as an example. The microcomputer 3 reserves an area 70 for
storing one character in the work area to creata an italicized
character and reads the standard font data "P" £rom ths outline

data storage unit 1., The font data "P* is then converted to

bit pattern data 71 to create the base data (part I of Fig.s).

The bit pattern data 71 is provided with a reference point 72
referencing a predstermined printing area and a base line 73,
Upsn creation of the base data in this way, a work area 74 for
a next character will be reserved thereby to create bit pattern
data 75 for the italicized character based on the base data
(part I)}. The bit pattern data 75 thus created is likewise
provided with a reference point 76 referencing a pradetermined
printing area and a base line 77. According to tce data 75,
the character "P" will be created so that the portion over the
base line 77 is shifted to the right from the reference point
and the portion below the base line is shifted to the left -
(paxrt II).

The landscape character of the character "P" will be
generated by creating data in which the bit pattern data 75 is
$0° rotated (part III),

In this way, when the bit pattern data of all. the
characters are stored in the bit pattern data storage circuit
2 (Step 116), printing is ready (Step 117)., Thus, character

I ———
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means for storing fonts can be curtailed, thereby con- tributing to
redUC|ng the cost; however, the addltlonal procedural operation for
generating bit pattern data and tenporarily storing the generated bit
pattern data is re- quired every tine the printer or display unit is
started, thereby being dlsadvantageous to the user in that it en- tails the
addltlonal repetitive operatlon

fonts can be prapared antomatically without being specified by
the user.
[Change of the charaétarhfonts]

Tc alter the foﬁt that has already been specified at
the start, e.g., "italics” in the item "style" to "upright,®
first, the "font creation" mode is selected by pressing the
mode selection key 61 on the panel scresn 10 as described
previously. Then, calling the items 21 to 26 by operating the
cursor movement keys 62 and 63 for horizontal movement to
display the item to be altered, s.g., "style” 22 on the display
unit 66. Under this ‘condition, the cursor movement keys 62 and
63 for horizontal movement are pressed again to selact and
display the tarxget data "upright" 35 on the display unit 6§.

Upon completion of all necessary alternations, "set” 27
ia selected by operating the cursor movement keys 64 and 65 for
vertical movement, and its detailed data of "ON* ésfis selected
by the cursor movement keys for horizontal movement.

As a result, the microcomputexr 3 updates the data
resident in the set data storage circuit 8 by the altered datea
and exits from the setting mode. -

Although the menu ltems are displayed sequentially on
a single item basis to minimize the size of the display unit in
this smbodiment, in the case whare-a_large display unit is
used, it goss without saying that a plurality of menu items hay
be displayed at once on the display unit and that the item

selection is made by the numeric keys or cursor movement keys.

_—
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A~ obj ect of the present invention is to overcone the above problem and

t Hereby to provide an inproved novel bit or character pattern data
generating device. This object is solved by the character pattern data gen-
erating device of independent claim1l. Further advanta- geous features of
this device are evi dent fromthe de- pendent clainms. In the device of the

I nvention required stored in a non-volatile nenmory as attribute
| My LT
CLAIMS
1. A character pattern data generating device, compxisings:

means for storing character data to generats a bit
pattern of a required character;

means for externally specifying attribute data of a
font and base data of said required character specified by said
attribute data;

specified data atorage'maans for storing said attribute
data and said base data; and |

means for reading data from said 'gpeciflad data
storage means at turning on an electric power source and for
generating new bit pattern data from sald bit pattern stored in
sald character datal storage means.
2. A character pattern data generating device as claimed
in claim 1, further comprising means for storing data for
displaying the kind of said specified data and said base data
in the menu fornm.
3. A character patterxn data generating device as claimed
inclaim 1 or 2,furthex comprising ouxsor movement keys_ for

selecting said menu data.
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data and a font is generated automatically based on the attribute data at
the tinme of starring the printer-thereby tb dispense with the cunbersone
operation of specify- ing the character generation. The invention provides
a device for producing bit pattern data adapted to display- ing and
printing a character or pattern corresponding to a character code signa
based on bit nap data. Furt her.features-and advant ages of the

I nvention

A device in which bit pattern data for generating bit-
_patterns required for creating various fonts ars prepared. The
device stores data for séecifying the font of a character which

is to be prepared for printing in a nonvolatile memory and
automatically generates the font by reading the data from the

nonvolatile memory at the start of a printer.
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Fig. 3 is a schematic representation show ng the structure of a
circuit'for storing set data; - Fig. 4 is a front view show ng an
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S/S
erating a character in the device of Fig. 1. Fig. 1 shows an

enbodi nent of the present inven- tion. Referring to the figure, reference '
nuneral 1 desig-
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naf-es an outline data storage unit,
graphi c§ are stored as coordi nate data;
mai ntains bit pattern® data generated by a
er 3 (described later) based on the outline data; thus it
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onLy.genDry (ROV 5,
i ncl udes, as shown i
node, e.g., "font
each node, which is
22, "pitch" 23, "thi
27 in case of the "f
detail ed
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and a RAM 6; 7, a nmenu data  storage circuit,%mhich
n Fig. 2, a made sel ection area 20 for selecting a

creation" out of various nodes; a npde detail area for
subdivided into itens such as "typeface" 21, "style"
ckness" 24,. "di- r_(_ag;i_on" 25, "point" 26, and "set"
ont creati on" node, d each itemcontains its own

CHARACTER PATTERN DATA GENERATING DEVICE

Description

The present invention relates to a character pattern
data generating device.

improvements in printing resolution of printers have
promoted many kinds of font to be deveioped and used,
and to actually use various fonts, numerous kinds of bit
pattemn data must be stored. Because a means for stor-
ing these data must necessarily be of large capacity, the
cost will be increased.

For example, FR-A-2 553 208 discloses the use of
look-up-tables to identify the base addresses of bit map
pattems of characters to be printed numerous of which
are prestored in a bit pattern ROM memory. Also, EP-
AQ 205 767 uses a character pattem memory means
which stores character pattern data. It allows to logically
assign a typeface/font information in the data stream re-
ceived from an external apparatus (e.g. a host compu-

_ter) to a physical memory range containing the pattem
data for the selected typeface/font.

To reduce the amount of data transferred through a
microprocessor in such prior art systems and to reduce
the time required for such transfers, EP-Ac 292 896 dis-
closes a font data processor which autonomously trans-
forms bit patterns of characters to the desired shapes,
based on font pattem access parameters and pattern
drawing attribute defining parameters. Still, large mem-
ory capacities are required. '

As a solution to the problem, a bit pattem data gen-
erating device has been proposed. First, this device
makes a preparation by storing the pattem of a charac-
ter or a graphic in the form of coordinate data of its out-
line, or the so-called "outline data,” in a storage means;
reading the outline data of a required font through a key:.

board at printing or prior to displaying; generating bitpatt REPLACEMENT SHEET
[

tern data based on the read outline data; and tempora
ily storing the generated bit pattem data in a rando
access memory (RAM). Thereafter, this device read
the bit pattern data stored in the RAMthrough an exter-
nally applied character code signal thereby to cause th
character or graphic pattern to be printed with the de-
sired font.

According to this device, the capacity of the storage
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dat a. More specifically, the item"typeface" 21 contains dat a
"courier" 31, "prestige" 32, "nodemi 33, "gothic" 34; the item"style" 22
contains data "upright" 35, "italics" 36; the item"pitch" 23 contains
pitch data 37 from3.0 CPl to 20.0 CPI every 0.1 pitch and "proportional”
38; the item"thickness" 24 contains data "hair" 39, 'light' 40,

“medi unt’ 41, "bold" 42, "dem bold" 43, angl "extra

means for storing fonts can be curtailed, thereby con-
tributing to reducing the cost; however, the additional
procedural operation for generating bit pattern data and
temporarily storing the generated bit pattern data is re-
quired every time the printer or display unit is started,
thereby being disadvantageous to the user in that it en-
tails the additional, repetitive operation.

An object of the present invention is to overcome
1he above problem and thereby to provide an improved
novel bit or character pattem data generating device.
This object is solved by the character pattern data gen-
ereting device of independent ciaim 1. Further advanta-
Beous features of this device are evident from the de-
pendent claims. In the device of the invention required

Suts’ are_stored in a non-voiatile memory as attribute
data and a font is generated automatically based on the

attribute data at the time of starring the printer thersby
to dispense with the cumbersome operation of specify-
ing the character generation. The invention provides a
device for producing bit pattern data adapted to display-
ing and printing a character or pattem corresponding to
a character code signal based on bit map data.

Further features and advantages of the invention
will become evident from the following description and
the drawings.

Fig. 1 is a block diagram showing a device that is
an embodiment of the present invention;

Fig. 2is a schematic representation showingan em-
bodiment of a menu data storage circuit in the de-
vice of Fig. 1;

Fig. 3 is a schematic representation showing the
structure of a circuit for storing set data;

This Sheet Has Been Replaced  Fig. 4 is a front view showing an embodiment of a
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panel screen in the device of Fig. 1;

Fig. § is a flow chart showing the operation when
the font creating data is stored in the device of Fig.
1; and

Fig. 6 is a diagram explaining the process of gen-
erating a character in the device of Fig. 1.

Fig. 1 shows an embodiment of the present inven-
tion. Referring to the figure, reference numeral 1 desig-
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bol d" 44; the item"direction" 25 contains data "portrait"

"l andscape" 46;

45 and

the item"point" 26 contains data 47 indicating the size

of points from5.0 to 24 points eve- ry 0.5 point; and the item"set" 27

contains data "ON' 48

st orage
dat a.
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for specifying that the set data be saved in the

circuit and data "OFF" 49 for specifying not to save the set
Returning to Fig. 1, reference :plimeral 8 desi gnates

{

Il

nates an outline data storage unit, in which outlines of
characters and graphics are stored as coordinate data;
and 2, a bit pattern data storage unit, which erasably
maintains bit pattern data generated by a microcomput-
er 3 (described later) based on the outline data; thus it
is made up of a RAM.

Reference numeral 3 désignates the microcomput-

er including a central processing unit (CPU) 4, a read
only memory (ROM) 5, and a RAM §; 7, a menu data
storage circuit, which includes, as shown in Fig. 2, a
mode selection area 20 for selecting a mode, e.g., *font
creation® out of various modes; a mode detail area for
each mode, which is subdivided into items such as
"typeface" 21, “style" 22, *pitch" 23, “thickness" 24, "di-
rection” 25, "point" 26, and “set" 27 in case of the *font
creation® mode, and each item contains its own detailed
data.

More specifically, the item *typeface” 21 contains
data "courier* 31, "prestige” 32, ‘modem” 33, *gothic®
34; the item "style” 22 contains data "upright* 35, “itafics"
36; the item "pitch” 23 contains pitch data 37 from 3.0
CPI to 20.0 CP! every 0.1 pitch and *proportional® 38;
the item “thickness® 24 contains data "hair* 39, “light®
40, "medium" 41, "bold" 42, "demibold” 43, and “extra
bold* 44; the item “direction® 25 contains data “portrait®
45 and "landscape* 46; the item "point® 26 contains data
47 indicating the size of points from 5.0 to 24 points eve-
ry 0.5 point; and the item "set* 27 contains data "ON" 48
for specifying that the set data be saved in the storage
circuit and data "OFF* 49 for specifying not to save the

set data.

Returning to Fig. 1, reference numeral 8 designates
a set data storage circuit, which is made up of an eras-
able nonvolatile memory and consists of areas 50 to 55

_in correspondence with the items 21 to 26, a specified

attribute area 56, and a base data area 57 as shown frﬁEPLA

Fig. 3. This base data area 57 is arranged so that it Will
contain material data for creating the font specified by
the specified attribute area 56,

Reference numeral 10 designates the pafel

screen, Which comprises, as shown in Fig. 4, an online

CEMENT SHEET

68 4y om

salection key 60, a mode selection key 61, cursor move-
ment keys 62, 63, 64, and 65 for selecting the items on
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a set data storage circuit, which is made up of ar—eras- able nonvolatile
menory and consists of areas 50 to 55 in correspondence with the itenms 21
to 26, a specified attribute area 56, and a base d Shtreeﬁnsﬁzeni fpwn in

Fig. 3. This base data area 57 is arranged so that rraterl al
data for creating the font specified by the specifi ea 56.
Ref erence nuneral 10 designates the pand -

the menu screen, a confirmation key 66, a key 67, and
a display unit 88 of a liquid crystal system or the like.

The operation of the bit pattern data generating de-
vice thus constructed will be described with reference
to the flow chart shown in Fig. 5.

[Registration of the font]

Upon turning the power on (Step 100} the micro-
computer 3 is set to the print mode as a default. When
the mode selection key 61 is pressed under this condi-
tion (Step 101), the microcomputer 3 prompts for mode
setting without generating characters. When, e.q., the
cursor movement keys 64 and 65 for vertical movement
out of the kays 62 to 66 are pressed, the respective
modes stored in the menu data storage circuit 7 will be
sequentially dispiayed.

When the "font creation” menu is displayed by using
the vertical movement keys 64 and 65 {Step 102) and
the cursor movement keys 62 and 63 for horizontal
movement are pressad, the *typeface” 21, which is the
first item of the “font creation® mode 20, is displayed
(Steps 103 and 104). As the cursor movement keys 64
and 65 for vertical movement are pressed under this
condition, the detailed data “courier" 31, "prestige” 32,
‘modern* 33, and "gothic® 34 are displayed in the order
wiritten on the display unit 68 every time these keys are
o pressed (Steps 105 and 106). When the confirmation

key 66 is pressed with a desired typeface, e.g., “gothic®,
being displayed in this way (Step 107), the microcom-
puter 3 temporarily stores this data in a buffer or the like
(not shown) and jumps to Step 103. Upon completion of
the registration of the item “typeface® 21, the cursor
movement keys 64 and 65 for vertical movement are
pressed. Then, the next item “style” 22 will be dispiayeq.

As the cursor movement keys 62 and 63 for horizonta} _
movement are pressed with the "style” 22 being dis REPLACEMENT SHEET
playad on the screen and subsequently the curso
movement keys 64 and 65 for vertical movement ar
pressed, the detailed data, "upright® 35 and “italics" 36
are displayed on the display unit 66 in the order of th
pressed keys. If the confirmation key 68 is pressed with
“italics" 36 being displayed, the microcomputer 3 tem-

=
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screen, which conpri ses,
node sel ection key 61,

as shown in Fig. 4, an online selection key 60, a

cursor nove- nent keys 62, 63,64, and 65 for

selecting the itens on

This Sheet Has Been Replaced

porarily stores “italics” 36 in the buffer or the like.

Upon completion of the setting of one item in this
way, the cursor movement keys are operated to move

on to the next item and specify attributes as required on
the item, and the confirmation key is pressed to confirm
the specification.

In line with the specification of the attributes, base
data necessary to generate the character having the
specified attributes must also be specified.

When the setting of the items in the “font creation®
mode has'been completed up to the item "point,* the
item "set* 27 is called (Step 108). As its detailed data
*ON" 48 is selected (Step 109), the microcomputer 3
transfers the data of the selected item from the buffer to
the set data storage circuit 8, and sets the data "gothic,
* "italics,” *10 CPl," *medium," “landscape,” and *12" to
the set attribute area 56, and the data "gothic," “upright,
* *10 CP!," "medium," “portrait,” and "12° to the base

- data area 57, as shown in Fig. 3 (Step 110).

If the data *OFF" is selected in the item "set” (Step
111), the microcomputer 3 discards the data just speci-
fied (Step 112) and jumps to Step 101.

[Normai mode]

When the power is turned on to start the bit pattern
data generating device with the data necessary to cre-
ate a font stored in the set data storage circuit 8 (Step
100), the microcomputer 3 first accesses the set data
storage circuit 8 to read the stored “font creation” data
(Step 113} and checks whether or not the font of spec-
ified base data (Fig. 3) has been prepared (Step 114).
If the font that serves as the basis for a font to be created
does not exist, the operation is terminated. Conversely,

if the base data does exist, the operation of creating
new font is executed based on the specified base da!
(Step 115). In parallel with this operation, the operation
of warming up a printing mechanism (not shown) will bg
performed.
The above-described process of generating a cha

REPLACEMENT SHEET

g q'?‘ ”\H tern ‘!

acter will now be described taking the character "P*
shown in Fig. 6 as an example. The microcomputer 3

THIS SUELT LTAS BLEN
REPLACED




-4-

the nmenu screen, a confirmation key 66, a key 67, and
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reserves an area 70 for storing one character in the work
area to create an italicized character and reads the
standard font data *P* from the outline data storage unit
1. The font data *P" is then converted to bit pattern data
71 to create the base data bit pattem (part | of Fig.6).
The bit pattern data 71 is provided with a reference point
72 referencing a predetermined printing area and abase
line 73. Upon creation of the base data bit pattern in this
way, a work area 74 for a next character will be reserved
thereby to create bit pattern data 75 for the italicized
character based on the base data bit pattern (partl). The
bit pattern data 75 thus created is likewise provided with
a reference point 76 referencing a predetermined print-
ing area and a base line 77. According to the data 75,
the character *P" will be created so that the portion over
the base line 77 is shifted to the right from the reference
point and the portion below the bass line /s shifted to the
left (part 11).

The landscape character of the character "P* will be
genarated by creating data in which the bit pattern data
75 is 90° rotated (part lil).

In this way, when the bit pattem data of all the char-
acters are stored in the bit pattem data storage circuit 2
(Step 1186), printing is ready (Step 117). Thus, character
fonts can be prepared automatically without being spec-
ified by the user.

[Change of the character fonts]
To alter the font that has already been specified at

the star, e.g., “italics* in the item "style* to *upright, " first,
the *font creation" mode is selected by pressing the

mode selection key 61 on the panel screen 10 as de- . o
scribed previously. Then, calling the items 21 to 26 by REPLACEMENT SHEET
operating the cursor movement keys 62 and 63 for hor- g9 jan e
izontal movement to display the itemn to be altered, e.g., I
*style" 22 on the display unit 66. Under this condition,

the cursor movement keys 62 and 63 for horizontal |
movement are pressed again to select and display the
target data “"upright* 35 on the display unit €6.

Upon completion of all necessary aiternations, "set”
27 is selected by operating the cursor movement kays
64 and 65 for vertical movement, and its detailed data

THIS SEIEET HAS BrEN
REPLACTED




a display unit 68 of a liquid crystal systemor the |iKke.
of the bit pattern data generating de- vice thus constr esg
described with reference to the flow chart shown in Fig. E

of the font]

Upon turning the power on (Step 100) th

of "ON" 48 is selected by the cursor movement keys for
horizontal movement.

As a result, the microcomputer 3 updates the data
resident in the set data storage circuit 8 by the altered
data and exits from the setting mode.

Although the menu items are displayed sequentially
on a single item basis to minimize the size of the display
unit in this embodiment, in the case where a large dis-
play unit is used, it goes without saying that a plurality
of menu items may be displayed at once on the display
unit and that the item selection is made by the numeric
keys or cursor movement keys.

Claims

1. A character pattem data generating device, com-
prising: outline data storage means (1) for storing
outline data of fonts;

(LU Rpreomb ot i

quired font;

means (3,7,10) for extemally specifying at-
tribute data (56) of said required font and for
extemnally specifying base attribute data (57)
corresponding to a font stored in said outline
data storage means that is required to generate
said set of bit pattems (79} for characters spec-
ified by said attribute data (58);

specified data storage means (8) for storing
said specified attribute data (56) and said base
attribute data (57); and

means (3) for, at tuming on of an electric power
source, reading said specified attribute data
(56) and base attribute data (57) from said
specified data storage means;

for applying said specified attribute data (56)
and base attribute data (57) read from said

€€,

i

—The operation
i |

ﬁm‘%n
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conputer 3 is set to the print node as a default. Wen the node sel ection
key 61 is pressed under this condi- tion (Step 101), the m croconputer 3
pronpts for node setting w thout generating characters. \Wen, e.g., the
cursor movenent keys 64 and 65 for vertical novenent out of the keys 62 to
66 are pressed, the respective nodes stgr_ed in the menu data stora

circult'7 wil be sequentially displaye IIIIIIIIIIIIHIII|II|IlIﬂ|III

specified data storage means (8) tooutline data
of a font stored in said outline data storage
means (1) to generate said set of bit patterns
(79) for characters of said required font,

andfor storing said generated set of bit patterns
for characters of said required font in said char-
acter data storage means (2).

2. A character pattem data generating device as
- claimed in claim 1, further comprising means (10)
for displaying said specified attribute data (56) and

said base attribute data (57) in a menu form.

3. A character pattem data generating device as
claimed in claim 2, said means (10) for displaying

further . comprising cursor movement keys
(62,63,64,65) for selecting said specified attribute

data and said base attribute data. \

REPLACEMENT SHEET
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When the "font creation” nmenu is displayed by using the vertical novenent
keys 64 and 65 (Step 102) and the cursor novenent keys 62 and 63 for

hori zontal novenent are pressed, the "typeface" 21, which is the first item
of the "font creation node 20, is displayed (Steps 103 and 104). As the
cursor novenent keys 64 and 65 for vertical novenent are pressed under thls
condition, the detailed data "courier" _prestlge 32,

FIG. 1

OUTLINE DATA BIT PATTERN DATA
STORAGE UNIT STORAGE UNIT
INPUT | E jf 5 OUTPUT
BUFFER [ II — BUFFER
E e A
i | ROM RAM | : SET DATA STORAGE | -8
: ]I ]I & crraurt 4
- S
o L MENU DATA L ~7
3 cPy <=° STORAGE CIRCUIT

THIS SHEET HAS BEE.\F
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"moder n"

being displayed in this way (Step 107),

33,

and "gothic" 34 are displayed in the order Witten on the
display unit 68 every tine these keys are pressed (Steps 105 and 106). Wen
the confirmation key 66 is pressed with a desired typeface, e.g., "gothic",

stores this data in a buffer or the like
Upon conpl etion of the registration of th

FIG. 2

the m crocom puter 3 tenporarily
not shovvn) an

e i

rrps to Step 103

I

20
§
st $2 $3
(1] FONT CREATION | [1] TYPEFACE [1] COURIER 431
(2) PRESTIGE 132
N~ —— ¢ {3] MODERN +-33
(4] GoTHIC +—34
29— (2] STYLE {1] UPRIGHT +—35
{21 ITALICS +—36
(3] PITCH (1} 3.0cpi (0.1 PITCH)
~37
B~ —— § ]
{(171] 20.0cpi
PROPORTIONAL 1+—38
(4] THICKNESS (1] HAIR 39
{2] LIGHT ~40
: [3] MEDIUM ~—041
B ~———7 (4] BOLD ~42
(5] DEMI BOLD +—43
[6] EXTRA 8OLD ~—44
o G | (1] PORTRAIT —45
{2] LANDSCAPE —~—46
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[39] 24.0
27— {7} seT {11 oN 48
i — |
f2] oFF | A
MODE 2
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novenent keys 64 and 65 for vertical novenent are pressed. Then, the next
Item"style" 22 will be displayed. As the cursor novenent keys 62 and 63
for horizontal novenent are pressed with the "style"—22being dis- played

on the screen and subsequently the cursor novenent keys,.6 d
vertical movement are pressed, the detailed data, "upri ﬁwé ﬁg% %&“
"italics" 36, are displayed on the displdy unit 66 int

-16

/ P

SPECIFIED ATTRIBUTE BASE DATA
50 ~— TYPEFACE GOTHIC GOTHIC
51—~ STYLE ITALICS UPRIGHT
52~ PITCH 10cpi 10cpi
53~ THICKNESS NEDIUM MEDIUM
54—~ OIRECTION LANDSCAPE PORTRAIT
8S—1 POINT 12 12
o
/10
AJ’/ 62 A E:i
63
§ ¢
4 >
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v . 66
65 A
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di spl ayed,

FIG. 5
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porarily stores "italics" 36 in the buffer or the I|ike.
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EMENT SHEET
of “ON" 48 is selacted by the cursor movement kays for REPLAC

horizontal movement.

As a rasult, the microcomputar 3 Updataes the data
resident in the set data storage circuit 8 by the altered
data and exits from the setting mode.

Although the menu items are displayed sequentially
on a single item basis to minimize the size of the display
unit in this embodiment, in the case where a large dis-
play unit is used, it goes without saying that a plurality
of menu items may be displayed at oncs on the display
unit and that the item selection is made by the numeric
keys or cursor movement keys.
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Upon corrpl etion of the setting of one itemin this

nmovenent keys ‘are operated to nove

on to the next

Way, t he cursor
I tem and specify

attributes as required on the item and the confirmation key is pressed to
confirm the specification, " Inline with the specification of the
attributes, base data necessary to generate the character having the
specified attributes nust al so be specBfd ed.

[T

REPLACEMENT SHEET

1. A character pattem data generating device, com-
prising: cutline data storage means (1) for storng
outline data of fonts;

character data storage means (2} for storing a
set of bit pattems (79) for characters of a re-

quired font;

means (3,7,10) for extemally specifying at-
tribute data (S8) of said required font and for
extemally specifying base attribute data (57)
corresponding to a font stored in said outline
_data storage means that is required to generate
said set of bit pattems (79) for characters spec-
ified by said attribute data (S6);

specified data storage means (8) tor stormg
said specified attribute data (56) and said base

attribute data (57); and

maans (3) far, at tuming on of an electric power

source, reading said specified attribute data
(S6) and base attribute data (57) from said -
specified data storage means;

for applying said specified attribute data (S6)
- and base attribute data (57) read from said

is Sheet Has Been Replaced

specified data storage means (8) to outline data

of a font stored in said outline data storage
H“““ “““ “\‘ m means (1) to generate said set of bit patterns

(79) for characters of said required font;

- and for storing said generated set of bit pattems
for characters of said required font in said char-
acter data storage means (2).

2. A character pattem data generating device as | REPLAGEMENT SHEET

claimed in claim 1, further comprising means (10} : .
for displaying said specified attribute data (56) and g8 fhy 1one
said base attribute data (57) inamenuform.

THIS SHEET HAS BEEN
REPLACED




Wien tTe setting of the itens in the "font creation” node has been
conpleted.up to the item"point," | - Is called (Step 108).
As its detailed data "ON 48 is se - ARwhf) , the m croconputer 3
transfers the data of the selected |iﬂ‘ﬂmmlﬂﬂgfer to the set data
storage circuit 8, and sets the datax" go CM “ttalics,"” "10 CPI,"
"medium " "landscape,” and "12" to the set attribute area 56, and the data

"gothic," "upright, _g- et
ApPLAGENENT SHE

3. A character pattem data generating device as
claimed in claim 2, said means (10) for displaying
further . comprising cursor movement keys
(62,63,64,65) for selecting said specified attribute
data and said base attribute data.

-
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' "10 "CPI,' "medium " 'portrait,” and "12" to the base data area 57, as
shown in Fig..3 (Step 110). If the data "OFF" is selected in the item

"set" (Step 111), the mcroconputer 3 discards the data just speci- fied
(Step 112) and junps to Step 101. [ Nor mal node]

- 10 -
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REPLACEM
CHARACTER PATTERN DATA GENERATING DEVICE

A device in which };:Lt pattern data for generating bit
_patterns required for creating various fonts arsa prepared, The
device stores data for specifying the font of a charactsr which

is to be prepared for printing in a nonvelatila memory and
automatically generataes the font by reading the data from the

nonvolatile memory at tha start of a printer.

Figure. 1
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Wen the power is turned on to start the bit pattern data generatlng é%vﬁ%e
wth the data‘necessary to cre- ate a font stored in the set data storage
clrcuit 8 (Step 100), the mcroconputer 3 first accesses the set data
storage circuit 8 to read the stored "font creation" data (Step 113) and
checks whether or not the font of spec- ified base data (Fig. 3) has been
prepared (Step 114). If the font that_-segves as the basis for a font to be

created
ABSTRACT REPLACEMENT SHEET

CHARACTER PATTERN DATA GENERATING DEVICE

A device in which bit pattern data for generating bit-
patterns required for creating various fonts are prepared. The
device stores data for specifying the font of a character which
is to be prepared for p:inting in a nonvolatile memory éand
automatically generates the font by reading the data from the

nonvelatile memory at the start of a printer.

Figure 1
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does not exist, the operation is term nated. Conversely, if the base data
does «exist, the operation of creating a new font is executed
Specifi-ed base data (Step 115). In parallel, with this operation, the
operation of warm ng up a printing nmechani sm (not shown) will
The above-descri bed process of generating-.a char- acter wll
descri bed taking the character "P"

INPUT
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shown in Fig. 6 as—an—exanple—TFhe m croconputer 3

REPLACEMENT SHEET
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- 6- reserves an area 70 for storing one character in the work area to

cyeate an.italicized character and reads the

-3 -

FIG. 3
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‘standard font data "P" fromthe outline data storage unit 1. The font data
"P" is then converted to bit pattern data 71 to create the base data bit
pattern (part | of Fig.6). The bit pattern data 71 is provided with a
reference point 72 referenciing a predetermined printing area and a base
line 73. Upon creation of the base daga_bit pattern in this way, a work

area 74 for a next character will be reser t hereby crea
pattern data 75 for the italicized #75 5£ REPU\CEME!\% QH{EET
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character based on the base data bit pattern (part 1). The bit pattern
data 75 thus created is |ikewise provided with a reference point 76
feferencing a predeternined pri nt- ing area and a base line 77. According
to the data 75, the character "P" will be created so that the portiori over
the base line 77 is shifted to the right fromthe reference point and the
portion below the base line is shifted Yo the |eft (pﬁEﬁmlclEMENTSHEET

~75
vy ~~78
~—T79

~74
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; Ay aa v -
-~.Fhe | andscape character of the character "P* will be generated ing)r,g\al ng &
@a\a'in which the bit pattern data 75 is 90[err] rotated (part I In - *
™is way, when the bit pattern data of all the char- acters are stored in
the bi-t pattern data storage circuit:2 (Step 116), printing is ready (Step
117). Thus, character fonts can be prepared automatlcally wi t hout bei ng

spec- i fied by the user. - o
2 REPLACEMENT Sheer

means for storing fonts can be curtailed, thereby con-
tributing to reducing the cost, however, the additional
procedural operation for generating bit pattern data and
temporarily storing the generated bit pattern data is re-
quired every time the printer or display unit is started,
thereby being disadvantageous to the user in that it en-
tails the additional, repetitive operation.

An object of the present invention is to overcome
the above problem and thereby to provide an improved
novel bit or character pattem data generating device.
This object is solved by the character pattem data gen-
erating device of independent claim 1. Further advanta-
geous features of this device are evident from the de-
pendent claims, In the device of the invention required

"are _stored in a non-volatile mermiory as attribute
data and a font is generated automatically based on the

attribute data at the time of starring the printer thersby
to dispense with the cumbersome operation of specify-
ing the character generation. The invention provides a
device for producing bit pattern data adapted to display-
ing and printing a character or pattem corresponding to
a character code signal based on bit map data.

Further features and advantages of the invention
will become evident from the following description and
the drawings.

Fig. 1 is a block diagram showing a device that is
an embodiment of the present invention;
Fig. 2is a schematic representation showing an em-

e bodiment of a menu data storage circuit in the de-
vice of Fig. 1;

“Thi §hett Has Been Repl Replaced Fig. 3 is a schematic representation showing the
\& ‘“ “l \Hl\ \“\ structure of a circuit for storing set data;

% - Fig. 4 is a front view showing an embodiment of a

panel screen in the device of Fig. 1; REPLACFMENT SHEET
Fig. 5 is a flow chart showing the operation when

the font creating data is stored in the device of Fig. 1§ prn fo0q

1; and

Fig. 6 is a diagram explaining the process of gen- |

erating a character in the device of Fig. 1. -

Fig. 1 shows an embodiment of the present inven-
. tion. Referring to the figure, reference numeral 1 desig-
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LQQange of the character fonts] To alter the font that has already

en specified at the start, e.g., "italics" inthe item"style" to
Mdpright,"first, the "font creation” node is selected by pressing the node
-sel ection key 61 on the panel screen 10 as de- scribed previously. Then,

calling the itens 21 to 26 by

FIG. 3

Ve |
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CHARACTER PATTERN DATA GENERATING DEVICE

Description

The prasent invention relates to a character pattern
data generating dsvice.
Improvements in printing resolution of printers have
promoted many kinds of font to be developed and used,
-and to actually use various fonts, numeraus kinds of bit ‘
pattem data must be stored. Because a means for stor-
ing these data must necessarily be of large capacity, the
cost will be increased.
For example, FR-A-2 553 208 discloses the use of
look-up-tabies to identify the base addresses of bit map
- pattems of characters to be printed numerous of which
' are prestored in a bit pattern ROM memory. Also, EP-
AQ 205 767 uses a character pattern memory means
which stores character pattern data. It allows to logically
assign a typeface/font information in the data stream re-
ceived from an extemnal apparatus (e.g. a host compu-
_ter) to a physical memory range containing the pattern
data for the selected typsface/font.
To reduce the amount of data transferred through a
_microprocessor in such prior art systems and to reduce
the time required for such transfers, EP-Ao 292 896 dis-
closes a font data processor which autonomously trans-
forms bit patterns of characters to the desired shapes,
based on font pattem access parameters and pattem
drawing attribute defining parameters. Still, large mem-
ory capacities are required.
As a solution to the problem, a bit pattem data gen-
erating device has been proposed. First, this device
makes a preparation by storing the pattem of a charac-
ter or a graphic in the form of coordinate data of its out-
line, or the so-called "outline data," in a storage means;
reading the outline data of a required font through a key-
board at printing or prior to displaying; generating bit pat-
tern data based on the read outline data; and temporar-
ily storing the generated bit pattam data in a random
access memory (RAM). Thereafter, this device reads
the bit pattern data stored in the RAMthrough an exter:
nally applied character code signal thereby to cause the ™
. character or graphic pattern to be printed with the de-
sired font.
According to this devics, the capacity of the storage

.
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As *a result,

the m croconputer 3 updates the data resident

in the set data

storage circuit 8 by the altered data and exits tramthe setting node.
Al t hough the nmenu itens are displayed sequentially on a single item basis

to mnimze the size of the display unit

in this enbodinent, in the case

where a large dis- play unit is used, it goes without saying that a
plurality of nmenu itens may be di splayed at once on the display

-

- 2~

means for storing fonts can be curtailed, thereby con-
tributing to reducing the cost; however, the additional
procedural operation for generating bit pattern data and
temporarily staring the generated bit pattern data is re-
quired every time the printer or display unit is started,
thereby being disadvantageous to the user in that it en-
tails the additional, repetitive operation.

_ An object of the present invention is to overcoms
the above problem and thereby to provide an improved
novel bit or character pattem data generating device.
This object is solved by the character pattemn data gen-
erating device of independent claim 1. Further advanta-
geous featurss of this device are evident from the de-
pendent claims. In the device of the invention required

‘are stored in a non-volatile memory as attribute
data and a font is generated automatically based on the

attribute data at the time of starring the printer thersby
to dispense with the cumbersome operation of spacify-
ing the character generation. The invention provides a
device for producing bit pattern data adapted to display-
ing and printing a character or pattem corresponding to
a character code signal based on bit map data.
Further features and advantages of the invention
will become evident from the following description and

- the drawings.

Fig. 1 is a block diagram showing a device that is
an embodiment of the present invention;

Fig. 2is a schematic representation showingan em-
bodiment of a menu data storage circuit in the de-
vice of Fig. 1;

Fig. 3 is a schematic representation showing the
structure of a cireuit for storing set data;

Fig. 4 is a front view showing an embadiment of a
panel screen in the device of Fig. 1;

Fig. 5 is a flow chart showing the operation when
the font creating data is stored in the device of Fig.
1; and

Fig. 6 is a diagram explaining the process of gen-
erating a character in the device of Fig. 1,

Fig. 1 shows an embodiment of the present inven-

. tion. Referring to the figure, reference numeral 1 desig-
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unit and that the itemselection is made by the nuneric keys or cursor

novenent . keys.
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nates an outline data storage unit, in which outlines of
characters and graphics are stored as coordinate data:
and 2, a bit pattern data storage unit, which erasably
maintains bit pattern data generated by a microcomput-
er 3 (described later) based on the outline data; thus it
is made up of a RAM. .

Reterence numeral 3 designates the microcomput-
er including a central processing unit (CPU) 4, a read
only memory (ROM) 5, and a RAM §; 7, a menu data
storage circuit, which includes, as shown in Fig. 2, a
mode selection area 20 for selecting a mode, e.g., "font
creation” out of various modes; a mode detail area for
each mode, which is subdivided into tems such as
“typeface" 21, "style" 22, *pitch* 23, *thickness" 24, "di-
rection® 25, “point” 26, and "set*® 27 in case of the “font
creation* mode, and each item contains its own detailed
data.

More specifically, the item “ypeface® 21 contains
data "courier* 31, “prestige” 32, *modem®* 33, ‘gothic®
34; the item *style* 22 contains data *upright* 35, "italics”
36; tha item *pitch* 23 contains pitch data 37 from 3.0
CP! to 20.0 CPI every 0.1 pitch and "proportional” 38;
the item “thickness® 24 contains data *hair* 39, “light"
40, "medium” 41, "bold" 42, "demibold® 43, and "extra
bold* 44; the item “direction® 25 contains data "portrait”
45 and "landscape” 46; the item "point*® 26 contains data
47 indicating the size of points from 5.0 to 24 points eve-
ry 0.5 point; and the item "set" 27 contains data "ON" 48
for specifying that the set data be saved in the storage
circuit and data "OFF" 49 for specifying not to save the

.set data.

Returning to Fig. 1, reference numeral 8 dasignates
a set data storage circuit, which is made up of an eras-
able nonvolatile memory and consists of areas 50 to 55
in correspondence with the items 21 to 26, a specified
attribute area 56, and a base data area 57 as shown in
Fig. 3. This base data area 57 is arranged so that it will
contain material data for creating the font specified by
the specified attribute area 56.

Reference numeral 10 designates the panel
screen, which comprises, as shown in Fig. 4, an online
selection key 60, 2 mode selection key 61, cursor move-
ment keys 62, 63, 64, and 65 for selecting the items on
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the menu scraen, a confirmation key 66, a key §7, and
a display unit 68 of a liquid crystal system or the like.

The operation of the bit pattern data generating de-
vice thus constructed will be described with reference
to the flow chart shown in Fig. 5.

[Registration of the font]

Upon turning the power on (Step 100) the micro-
computer 3 is set to the print mode as a default. When
the mods salection key 61 is pressed under this condi-
tion (Step 101), the microcomputer 3 prompts for mode
setting without generating characters. When, e.g., the
cursor movement keys 84 and 65 for vertical movement
out of the keys 62 to 66 are pressed, the respective
modes stored in the menu data storage circuit 7 will be
sequentially displayed.

When the “font creation” menu is displayed by using
the vertical movement keys 64 and 65 (Step 102) and
the cursor movement keys 62 and 63 for horizontal
movement are pressed, the "typeface” 21, which is the
first item of the *font creation® mode 20, is displayed
:(Steps 103 and 104). As the cursor movement keys 64
and 65 for vertical movement are pressed under this
condition, the detailed data “courier” 31, "prestige” 32,

‘modern® 33, and "gothic*® 34 are displayed in the order

writtan on the display unit 68 every time these keys are
pressed (Steps 105 and 106). When the confirmation
key 66 is pressed with a desired typetace, e.g., “gothic®,
being displayed in this way (Step 107), the microcom-
puter 3 temporarily storas this data in a buffar or the like
{not shown) and jumps to Step 103. Upon completion of
the registration of the item “typeface® 21, the cursor
movement keys 64 and 65 for vertical movement are
pressed, Then, the next item “style” 22 will be dispiayed.
As the cursor movement keys 62 and 83 for horizontal
movement are praessed with the "style” 22 being dis-
played on the screen and subsequently the cursor
movement keys 64 and 65 for vertical movement are
pressed, the detailed data, “upright’ 35 and “italics® 36,
are displayed on the display unit 86 in the order of the
pressed keys. If the confirmation key 68 is pressed with
“italics* 36 being displayed, the microcomputer 3 tem-
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1. A character

data storage neans (1) for storing outline data of fonts;
character data storage neans (2) for storing a
(79) for characters of a re- quired font;

- 5 -

\"/

pararily stores ‘“italics* 36 in the buffar or the like.

Upon completion of the setting of one item in this
way, the cursor movement kays are gperated to move
on to the next item and spacily attributas as raquired on
the item, and the confirmation key is pressed ta confirm
the specification. .

In line with the specification of the attributes, base
data necessary to generate the character having the
specified attributes must also be specified.

When the setting of the items in the *font creation®
mode has been completed up to the item “point,* the
item “set” 27 is called (Step 108). As its detailed data
‘ON" 48 is selected (Step 109), the microcomputer 3
transfers the data of the selected item from tha buffer to
the set data storage circuit 8, and sets the data “gothic,
" “italics," *10 CP!,* *medium," "landscape,” and "12" o
the set attribute area 56, and the data *gothic,” *upright,
" *10 CPL,* "medium,* *portrait,* and *12* to the base

* data area 57, as shown in Fig. 3 (Step 110).

if the data "OFF" is selected in the item *set" (Step
111), the microcomputer 3 discards the data just speci-
fied (Step 112) and jumps to Step 101.

[Normal mode]

When the power is turned on to start the bit pattern
data generating device with the data necessary to cre-
ate a font stored in the set data storage circuit 8 (Step
100), the microcomputer 3 first accesses the set data

- storage circuit 8 to read the stored *font creation® data

(Step 113) and checks whether or not the font of spec-
ified base data (Fig. 3) has been prepared (Step 114).
If the font that serves as the basis for a font to be created
does not exist, the operation is tarminated. Conversely,
if the base data does exist, the operation of creating a
new font is executed based on the specified base data
(Step 115). In parailel with this operation, the operation

of warming up a printing mechanism (not shown) will be

performed.

The above-described process of generating a char- | |

acter will now be described taking the character *P*
shown in Fig. 6 as an example. The microcomputer 3

pattern data generating device, com prising: outline

set of bit patterns
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means (3,7,10) for externally specifying at-
said required font and for

data (57)

patterns (79) for characters spec-

(56);

tribute data (56) of
externally specifying base attribute

corresponding to a font stored in said outline
data storage neans that is required to generate said set of bit

-6 -

raserves an area 70 for storing one character in the work
area to create an italicized character and reads the
standard font data *P* from the outline data storage unit
1. The font data "P" is then converted to bit pattern data
71 to create the base data bit pattem (part | of Fig.6).
The bit pattern data 71 is provided with a referencs point
72 referencing a predetermined printing area and abase
line 73. Upon creation of the base data bit pattern in this
way, a work area 74 for a next character will be reserved
thereby to create bit pattern data 75 for the italicized
character based on the base data bit pattern (part ). The
bit pattern data 75 thus created is likawise provided with
a refarence point 76 refsrencing a predetermined print-
ing area and a base line 77. According to the data 75,
‘the charactar *P* will be created so that the portion over
the basa line 77 is shifted to the right from the reference
point and the portion below the base line /s shifted to the
left (part 11). .

The landscape character of the character *P* will be
genarated by creating data in which the bit pattern data
75 is 90° rotated (part Ill).

In this way, when the bit pattem data of all the char-
acters are stored in the bit pattem data storage circuit 2
(Step 118), printing is ready (Step 117). Thus, character
fonts can be prepared automatically without being spec-
ified by the user.

[Change of the character fonts}]

To alter the font that has already been specified at
the start, 8.g., "italics” in the item "style” to "upright,” first,
the *font creation® mode is selected by pressing the
mode selaction key 61 on the panel screen 10 as de-
scribed previously. Then, calling the items 21 to 26 by
operating the cursor movement keys 62 and 63 for hor-
izontal movement to display the item to be altered, e.g.,
*style® 22 on the display unit 66. Under this condition,

the cursor movement keys 62 and 63 for horizontal |

movement are pressed again to select and display the
target data “upright* 35 on the display unit 66.

Upon completion of all necessary alternations, "set* .
27 is selected by operating the cursor movement keys
64 and 65 for vertical movement, and its detailed data

ified by said attribute data
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speci fied data storage neans (8) for storing said specified

attribute data (56) and said base attribute data (57); and
means (3) for, at turning on of an electric power source, reading
said specified attribute data (56) and base attribute data (57)
fromsaid
REPLACEMENT SHEET
- 7 -

of "ON" 48 is selacted by the cursor movement kays for
horizontal movement. -

As a rasult, the microcomputer 3 Updatas the data
resident in the set data storage circuit 8 by the alterad
data and exits from the satting mede.

Although the menu items are displayad sequentially
on & single item basis to minimiza the size of the dispiay
unit in this embodiment, in the case whare a large dis-
play unit is used, it goes without saying that a piurality
of menu items may be displayed at once on the display
unit and that the item selection is made by the numeric
keys or cursor movemnent kays.
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speci fied data storage neans;

attribute data (56)

speC|f|ed data storage neans (8) to outline da

in said outline data storage means (1) JMIH§ %“ﬂmtwm
o, s =+

patters (79) for characters of said re

Claims

1.

2. A character pattem data generating device as |
ctaimed in claim 1, further comprising means (1Q)
for displaying said specified attribute data (56) and
said bass attribute data (S7) in a menu form.

Wre

A character pattem data generating device, com-
prising: cutiine data sterage means (1) for storing
cutline data of fonts;

character data storage means (2) for storing a
set of bit pattams (79) for characters of a re-
quired font;

means (3,7,10) for extemally specifying at-
tribute data (S8) of said requirad font and for
extemally specifying base attribute data (57)
carrespending to a font stored in said outline

_data storage means that is required to generate

said set of bit pattams (79) for characters spec-
ifled by said attribute data (S€).

specified data starage means (&) for stcnng
said specified attribute data (56) and said base

attribute data (57); and

means (3) for, at tuming on of an alectric power
source, reading said specified attribute data

(56) and base attribute data (57) from said -

specified data storage means;

for 2pplying said specified attribute data {56)
and basae attribute data {57} read from said
specified data storage means (8) tooutline data
of a font stared in said outline data storage

means (1) to generate said set of bit pattems

(79) for characters of said required font;

- and for storing said generated set of bit pattems

for characters of said required font in said char-
acter data storage means (2).

for applying said specified
and base attribute data—{5~H—reat—++om said
ont stored
set of bit
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and for storing said generated set of bit patterns for characters

of said required font in said char- acter data storage neans (2).
2. A charactér pattern data generating device as claimed in claim1l,
further conprising neans (10 for displaying said specified attribute

data (56) and
-9 -
REPLACEMENT SHE

3. A character pattam data generating device as
claimed in claim 2, said means (10) for displaying
further . comprising cursor movement kays
(62,63,64,65) for selecting said specified attribute
data and said basa attribute data.

—_—
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said base attribute data (57) in a nmenu form

- 10 - REPLACEMENT SHEET
ABSTRACT

CHARACTER PATTERN DATA GENERATING DEVICE

A davica in which ﬁit pattern data for generating bie

_patterns required for creating vazious fonts ars prepared. The

,  davice stcres data for apecifying the font of a character which
is toc be prepared for pzinting in a ncnxﬁlatila memoxy and
autcmatically genarates the font by reading the data from thae

nonvolatile memory at the staxt of 2 printaex.

Figure. 1
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3. ‘A character pattern data generating device as clainmed in claim?2, said
means (10) for displaying further conprising cursor novenent Kkeys
(62,-63,64,65) for selecting said specified attribute data and sai d base
attribute data.

- 2 -
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FIG. 5
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