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This invention relates to an image forming device.

- To print a sentence created by an external device such
as a host computer using a printer and the .like, a general
operation is that code signals for specifying characters used
in the sentence are transferred to the p_rinter through a cable
and that the transferréd code signals are converted into font
data by the printer.

To this end, the code signals and t'he kinds of
character are specified by the national standard. Taking
European characters as an example, many countries assign common
codes to main characters, but there are no common codes for
characters and symbols unigue to one parti.culé.r language.

Thus, when there is no common standard in the
‘relationship between characters and their character codes, it
is necessary for a manufacturer of printers to prepare data

serving to tie a set of code signals modified for its



obj ect
Fur t Her

| SETRE Farties 1 4 1ES e SRR B o APoRPRREITes

dependent &l 24,y ik ¢ Moy 0L oh g descrlat bancand dnangs, Log The | mage

form ng device o

e present rtnvention s capa ﬁ'the

rel ationshj P betWeatihugh it is possible to make such a change on the

set of character codes by enfering a new set of character codes
from an external entry means and storing them in a storage
means with the printer ste_i_rted , once the printer has been
turned off, the stored data is lost and it is necessary to
enter the lost character code data once again at the restart of

the printer. This complicates the printing operation.

The present invention has been made in consideration of
the above.problem and ha.s as an.object the provision of an
image forming device allowing a specific set of character codes
to be prepared for use in printing automaticall_';' at the start

of a printer once a required set of symbols are once called by
an ID and registered. This object is solved by the image
forming device of independent claim 1. Further advantageous
features of the invention are evident from the dependent claims
and the following description and ‘drawings. The claims are
intended to be understood as a non-limiting first approach of
defining the invention in general terms.

The image forming device of the present invention is
capable of determining the relationship between a character
code that specifies. the kind of character and a character that

corresponds to the character code in a2 printer and the like.

The invention provides an

image forming device, which comprises: first storage means for
storing a set of symbols in which a character and a code of a
font to be used for image processing is tied by an ID; second
storage means for storing said ID on a nonvolatile basis; and
means for reading said set of symbols based on said ID by

accessing said second storage means at a start time.
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character ‘code that specifies the kind of character and a character that
corrdsponds to the character code in a printer and the like. Fig. 1is
a bl ock diagram showi ng an enbodi nent of an i mage form ng device
according to the present

Fig. 1 is a block diagram showing an embodiment of an
image forming device according to the present invention;
Fig. 2 is ‘a2 schematic showing an embodiment of a
circuit for storing character code correspondence data;
Fig. 3 is a schematic representation showing an example
of a set of symbols;
Fig. 4 is a front view showing an embodiment of a panel
screen; .
- Fig. 5 is a flow chart éhowing an operation of the
device shown in Fig. 1; -
Figs. 6a and 6b are diagrams showing examples of a menu
' screen in the symbol set registration mode and in the symbol

set selection mode, respectively;

Fig. 7 is a séhematic representation showing data to be
stored in a symbol set storing circuit; and ’

Fig. 8 is a diagram showing the relationship between
the character codes and the characters after a set of symbols

has been changed.

Fig. 1 shows an embodiment of the present invention.
In the figure, reference numeral 1 designates a character code
correspondence data storage circuit, which has, as shown' in

Fig. 2, a number column 20 and a character column 21 and stores
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invéntionf Fig. 2 is a schematic showi ng an enbodi ment of a circuit
for Storimg character code correspondence dat a; Fig. 3is a
schemati c representathon showi ng an exanple or a set of synbols;
data in which each of characters "aA," "B," "C," "D,” "E," sso
is affixed by each of character numbers "1," "2," *3,* “4,=
"5," e++. As shown in Fig. 3, a character number column 22 and
a character code column 23_are further arranged, by which a
character code is made to correspond with a character through
a character number; i.e., each charaeter code "41lh," "42h,"
"43h," "44h" e+ is tied with each charaeter number "1," "2;”
"3, "4," eees in correspondence, thereby allowing each
character to be read based on the character code.

-. Returning to Fig. 1, reference numeral 2 designetes a
microcomputer comprising a central processing unit (CPU) 3, a
read only memory (ROM) 4, and a random access memory (RAM) 5.
This microcomputer 2 is operated based on a program such as
shown by a flow chart (described later). Reference numeral 6
designates a panel for registering or selecting a set of
characters, and, as shown in Fig. 4, it is arraﬁged together
with a symbol set registration key 1l for selecting a mode of
registering a set of symbols, a symbol set selection key 12
for selecting the registered set of symbols, a symbol save key
13 for entering a command for storing a set of symbols to be
registered upon definition ef such a set of symbole, an online
key 14 for selecting the printing mode, cursor movement keys
15, 16, 17, and 18 for selecting menu items, and a display unit

19 made of, e.g., a liquid crystal display.
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Fi g .4 is a front view showi ng an enbodi ment of a panel screen;

Fig. 5 is*a flow chart showing an operation of the devi ce shown in Fig.
1; Figs. 6a and 6b are di agrans show ng exanpl es of a menu screen
in the synbol set registration node

Returning to Fig.. 1 again, reference numeral 7
designates a menu screen data storage circuit, which is
constructed so that it will store data for displaying a menu
for making various entries and selections from the key or keys
on the panel 6_.'

Reference numeral 8 designates the symbol set storage
circuit comprising a nonvolatile storage element such as a RAM
backed up by a battery or an electrically erasable ROM. The
symbol set storage circuit is constructed so that it will store
a set of symbols entered from the panel.

Reference numeral 9 designates an ID stcrage circuit
comprising a nonvolatile storage element such as a RAM backed
up by a battery or an electrically erasable ROM. The ID
storage circuit is constructed so that it will store the ID of
a selected set of symbols.

An operation of the device thus constructed will be
described with reference to the flow chart shown in Fig. 5.

When the printer is powered (Step 50) and the printing
mode is selected by the online key 14 (Step 53’) ; the
microcomputer 2 accesses the ID storage circuit 9 to read ID

-data (Step 54). It then accesses the symbol set storage
circuit 8 to read symbol set data registered therein.

In this case, since there is no registered set of
symbols, data in the character code correspondence data storége

circuit 1 are developed in a work area (Steps 55'and 56'). That

-
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and in the synbol set selection node, respectively; ' Fig. 7is a

scherfat i c *r epresent ati on showing data to be stored in a synbol set
storing circuit; and Fig. 8 is a diagram showi ng the relationship
bet ween

the character codes and the characters after a set of

synbol s has been changed.

is, characters are produced based on the character code-
character correspondence data (Fig. 3) stored in the character
code correspondence storage circuit 1; i.e., ®"A" in
correspondence with the ciaracter code "41h," "B" to the
character code "42h," and "C" to the character code "43h," and
so on.

When printing data is entered under this condition
(Step 573, each character is applied to a character pattern
generating device 10 to convert it to bit pattern data that is
printable.

On the other hand, to change the correspéﬁdence between
the character and the character code, the symbol set
registration key 11 of the panel 6 is pressed (Step 51). As a
result, a symbol set registration start command is received by
the microcomputer 2, which then gets ready for accepting a new
set of symbols and causes the display unit 19 ‘to display a
screen prompting the entry of an ID such as shown by part (I)
of Fig. 6a.

When a number or symbol, e.g. "l1l," is entered by
operating the ten key .or the like under this. condition, the
microcomputer 2 causes fhe display unit 19 to display the ID
"l" just entered. When the symbol save key 14 is subsequently
pressed, the microcomputer 2 temporarily stores the ID "1" in
a buffer or the like (Step 53). Then, when the cursor movement

key 18 is pressed, the microcomputer 2 causes the display unit

-
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Fig. 1 shoms an enbodi ment of the present inven-.tion. In the figure,
refer’ence*nuneral 1 designates a character code correspondence data storage
circuit, which has, as shown in Fig. 2, a nunmber colum 20 and a character
colum 21 and stores data in which each of

19 to display a screen prompting the entry of a minimum value
of a character code to be régistered such as shown by part (II)
of Fig. 6 (a) (Step 54). When the character code to be
changed, e.g. "41h," is entered from the ten key under this
condition, and the symbol save key 14 is pressed, this is
temporarily stored in the buffer or the like (Step 55).

After the minimum code has been stored, the
microcomputer 2 causes the display unit 19 to diéplay a screen
prompting the entry of a maximum value of a character code to
be-changed (part III of Fig. 6a) (Step 56). when the maximum
value of the character code to be changed, e;g. "45h," is
entered and the symbol set save key 14 is pressed under this
condition, the microcomputer 2 temporarily stores the maximum
code in the buffer or the like (Step 57).

Subsequently, the microcomputer 2 causes the display
unit 19 to display a screen requesting the input of the
correspondence between the code to be changed and the character
(part IV of Fig. 6a) (Step 58). The character numbers are
entered in the order of array; i.e., "5," *4," "3," "2,"” and
”1,"_.under this condition (Step 58). pfon. entry of the
character numbers of the characters whose character codes are
to be changed (Steps 59 and 60), the symbol set save key 14 is
pressed (Step 61). Then, the microcomputer 2 stores the set of
symbols just registered in the symbol set storage circuit 8

(Step 62). Accordingly, the data causing the character code
_ /
. cet Has Been Replaced
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characters "A" "B", "C," "D," "E," ... is affixed by each of

T

"4lh® to correspond with the character number "5," the
character code "42h" with the character number "4," the
character code "43h" with the character number "3,"” the
character code *"44h"” with the character number "2,". and the
character code "45h" with the character number "l1" are stored
in the symbol set storage circuit 8.

In case of registering another set of symbols, an ID
that is different from the ID already registered is used.
Thus, the set of symbols with the mew ID will be registered in
thg symbol set storage circuit 8 as an independent set of
symgols (areas II and III of Fig. 7). .

In the case where a character code system different
from that (Fig. 3) stored in the character code correspondence
storage circuit 1, the symbol set selection key 12 is préssed
(Step.sf) so that the microcomputer 2 will cause a screen
prompting the entry of an ID such as shown by part I of Fig. 6b
to be displayed (Step 63). The ID now registered in the symbol
set storage circuit 8, i.e. "1" in this case, is displayed on
the display unit 19 and the symbol set save key 14 is pressed.
If a plurality of IDs are registered, the microcomputer 2
causes each ID to be sequentially displayed every time the:
cursor ﬁovement key is pressed.

The microcomputer 2 then stores the ID "1" in the ID

storage circuit 9 (Step 64) and moves to the printing mode

(Step 535.
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The microcomputer 2, under this condition, accesses the

ID storage circuit 9 to read the ID "1" therein registered

(Step 5¥), accesses the symbol set storage circuit 8 to read
the symbol set data registéied with the ID "1" (Step 5#), and
develop the read data in the work area.

Accordingly, it is possible to produce the characters
based on the definition of the changed character codes as shown
in Fig. 8.

If an ID has been registered in the ID storage circuit
9 by the previously described steps and the printing mode has
been specified by the online key 13, the microcoﬁputef 2, upon
turning the power on, accesses the ID storage circuit 9 and
automatically develops the new character-character code
correspondence by the Steps 54’ to 56°

In the above embodiment, although a set of undefined
characters and their codes are defined by grouping them with a
minimum character code and a maximum character code, it goes
without saying that the same effects will be obtained by
defiﬁing the data on a single character basis.

as Been Replaced -
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character *

charatter
arranged,

nunbers "1," "2," "3," "4," "5".... As shown in Fig. 3, a
munber colum 22 and a character code colum 23 are further

by which a char- \
g

1. An image forming device, comprising:

CLAIMS:

first storage means (8) for storing a set of symbols in
which a character and a code of a font to be used for image
processing is tied by an ID;

second storage means (9) for storing said ID oﬁ a
nonvolatile basis; énd

means (2) for reading said set of symbols based on said ID
by-accessing said seéond storage means (9) at a start time.
2. An image forming device as claimed in ciaim , wherein
said first and second storage means comprisé an electrically

erasable read only memory, respectively.

3. An image forming device as claimed in claim 1, wherein

said first and second storage means comprise a random access

”,

memory backed up by a battery, respectively.
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actér code is made to correspond with a character through a character
nunbe%; i.%e., each character code "41 h," "42h," "43h," "44h" ... is tied
wi th each character nunber "1," 2," "3," "4," ... in correspondence,
t hereby all owi ng each character to be read based on the char- acter code.

ABSTRACT
An image forming device comprises a first storage
circuit (8) for striny a set of symbols in which a character and
a code of a font to be used for image processing is tied by an
D, a second storage -circuit(9) for storing the ID on a
nonvolatile basis; and a circuit (2) for readingthe set of symbols
based on the ID by accessing the second storagé circuit (9) at a

start time.
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Ret ur riieng tQ Fig. 1, reference nuneral 2 designates a m croconputer
conprising a central processing unit (CPU) 3,- a read only nenory (ROM 4,
and a random access ne ,,&g,wy__ qehis microconputer 2 is oper- ated
based on a program such P ;}&é a flow_cha_t (described | ater).
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pangl 'f'o.r' registering or selecti nfgé'ét %f characters, and, as
Fig -4, it is arranged together mnth a nbol set registration k
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such as a RAM backed up by a battery or-an electrlcally erasable ROM The
synbol set storage circuit_ is con- structed so that it will .store a set of
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RAM Qacked hp by a battery or an electrically erasable ROM The |ID storage
circuit

synbol s.
with reference to the flow chart shown in Fig. 5.

powered (Step 50) and the print-

FIG. 5
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I ng wde:is'selected by the online key 14 (Step 53'), t he m croconputer 2
accesses 'tfie ID storage circuit 9 to read ID data (Step 54'). It then '
accesses the synbol set storage circuit 8 to read synbol set data

regi stered there- in. In this case, since there is no registered set of
sym '
ENTER ID _ ENTER 1D
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This invention relates to an image forming device.

-
A
~ X

To p.tint a sentence created by an external device such
as a host éomputer "_ii'sing a printer and the like, a general
operation is that code signals for sﬁet:ifying characters used
in the sentence are transferred to the printer through a cable
and that the transferred code signals are converted into font
data by the printer.

To this end, the code signals and the kinds of
character are specified by the national standard. Taking
European characters as an example, many countries assign common
codes to main characters, but there are no common codes for
characters and symbols unigue to one pafticular language.

Thus, when th.ere is no common standard in the
relationship between characters and their character codes, it
is necessary for a manufacturer of printers to prepare daté.

serving to tie a set of icodg s:.gnals mod:.f:.ed ¥for J.ts
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to t‘- QWHQWENH‘SHEET’42h " and "C'" to the k arac

n Alh, n .ll Bll
"43h," and so of. When prin{iphg data.is entered Undf”‘k@h&xﬁ&@ﬁé
(Step 57'), eac hat 2 -ng appjied to a character

ep 57'), each ¢haf agfoy
device 10 to copvert it to bt paftern data that is prlhta

2

particular enu user to a set of characters; or it is sometimes
desired that the character codes be changed by the user.
Although it is possible to make such a change on the
set of character codes by en'tering a new set of character codes
from an externmal entry means and storing them in a storage
means with the printer started, once the printer has been
turned off, the stored data is lost and it is necessary to
entér the lost character code data once again at the restart of

the printer. This complicates the printing operation.

The present invention has been made in consideration of
the above.problem and ha:s as an.object ‘the provision of an
image forming device allowing a specific set of character codes
to be prepared for use in printing automaticallir at.the start

of a2 printer once a requ:.red set of symbols are once called by
an ID and registered. This object is solved by the image
forming device of independent claim 1. Further advantageous
features of the iﬁvention are evident from the dependent claims
and the following desc.fiption and drawings. The claims are
intended to be understood as a non-limiting first approach of
defining the invention in general terms.

The image forming device of the present invention is
capable of determining the relationship between a characterx
code that spécifies' the kind of character and a character that
corresponds to the character code in a printer and the like.

The invention provides an

image forming device, which comprises: first storage means for
storing a set of symbols in which a character and a code of a
font to be used for image processing is tied by an ID; second
storage means for storing said ID on a nonvolatile b‘:;sis; and
means for reading said set of symbols based on said ID by

accessing said second storage means at a start time.




b"n the other hand, to change the correspondence between the character and
the character code, the sym bo

set registrati on key—il nf themggnel 6 is

pressed (Step 51). As a result, a synbol set registrag ¥ e i S
received by the mcroconputer 2, which then gets reaflyf iH=al new
set of synmbols and causes the

-3 -

Fig. 1 is a block diagram showing an embodiment of an

image forming device according to the present invention;

Fig. 2 is a schematic showing an embodiment of a

circuit for storing character code correspondence data;

Fig. 3 is a schematic representation showing an example
of a set of symbols;

Fig. 4 is a front view showing an embodiment of a panel
screen;

- Fig. 5 is a flow chart showing an operation of the
device shown in Fig. 1;

Figs. 6a and 6b are diagrams showing examples of a menu

screen in the symbol set registration mode and in the symbol

set selection mode, respectively;

Fig. 7 is a schematic representation showing data to be
stored in a symbol set storing circuit; and

Fig. 8 is a diagram showing the relationship between

the character codes and the characters after a set of symbols
has been changed.

Fig. 1 shows an embodiment of the present invention.
In the figure, reference numeral 1 designates a character code
correspondence data storage circuit, which has, as shown' in

Fig. 2, a number column 20 and a character column 21 and stores

_—

-—
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fdisplay unit 19 to display a screen pronpting the e ?ﬂﬂ@ﬂﬁT as
shown by part (1) of Fig. 6a. When a nunber or Dby’ §i S
entered by operating the ten key or the |Iike under {hls condition, thF
m croconputer 2 causes the display unit 19 to displ ay|t 2 NDV'H%5) ukt
entered. Wien the synbol save key 144is _ -

v)

-data in which each of characters "a," "B," "C," "D," "E," see
is affixed by each of character numbers *1,* "2," "3," "4,"
"5," «s+. As shown in Fig. 3, a character number column 22 and
a character code column 23_ere'further arranged, by which a
character code is made te,correspond with a character through
a character number; i.e., each charaeter code "41h," "42h,"
"43h," "44h" ... is tied with each charaeter number "1," ”2;"
"3," "4," oo in correspondence, thereby allowing each
character to be read based on the character code.

- Returning to ?ig. 1, reference numeral 2 designates a
microcomputer comprising a central processing unit (CPU) 3, a
read only memory (ROM) 4, and a random access meﬁory (RAM) 5.
This microcomputer 2 is operated based on a program such as
shown by a flow chart (described later). Reference numeral 6
designates a panel for registering or selecting a set of
charactefs, and, as shown in Fig. 4, it is arraﬁged.together
with a symbol set registration key 1l for selecting a mode of.
registering a set of symbols, a symbol set selection key 12
for selecting the registered set of symbols, a symbol save key
13 for entering a command for storing a set of symbols to be
registered upon definition ef such a set of symbole, an online
key 14 for selecting the printing mode, cursor movement keys.
15, 16, 17, and 18 for selecting menu items, and a display unit

19 made of, e.g., & liquid crystal display.

This Sheet Has Been kerlacad .
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fubsequently pressed, the m croconputer 2 tenporarily stores the ID"1" in
a buffer or the like (Step 53). Then,

REPLACEMENT SHEET
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Returning to Fig., 1 again, xreference numeral 7
designates a menu screen data storage circuit, which is
constructed so that it will store data for displaying a menu
for making various entries and selections from the key or keys
on the panel 6.-

Reference numeral 8 designates the symbol set storage
circuit comprising a nonvolatile storage element such as a RAM
backed up by- a battery or an electrically erasable ROM. The
symbol set storage circuit is constructed so that it will store
a set of symbols entered from the panel.

Reference numeral 9 designates an ID si;_orage circuit
comprising a nonvolatile storage element such as a RAM backed
up by a battery qr an electrically erasable ROM. The 1ID
storage circuit is constructed so that it will store the ID of
a selected set of symbols.

An operation of the device thus constructed will be
described with reference to the flow chart shown in Fig. 5.

When the printer is powered (Step 50) and the printing
mode is selected by the online key 14 (Step 53’) ; the
microcomputer 2 accesses the ID storage circuit 9 to read ID
data (Step 54y. It tﬁen accesses the symbol -set storage
circuit 8 to read symbol set data registered therein.

.In this case, since there is no registered set of
symbols, data in the character code correspondence data storége
circuit 1 are developed in a work area (Steps 55'and 56. That

//.
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is, characters are produced based on the character code-
character correspondence data (Fig. 3) stored in the character
code correspondence storage circuit -1; i.e., "A" in
correspondence with the éiaracter code "41lh," "B" to the
character code "42h,"” and "C" to the character code "43h," aﬁd
so on.

When printing data is entered under tﬁis condition
(Step 573, each character is applied to a character pattern
generating device 10 to convert it to bit pattern data that is
printable.

On the other hand, to change the correspaﬁdencé between
the character and the character code, the symbol set
- registration key 11 of the panel 6 is pressed (Step 51). As a
result, a symbol set registration start command is received by
the microcomputer 2, which then gets ready for accepting a new
set of symbols and causes the display unit 19 “to display a
screen prompting the entry of an ID such as shown by part (I)
of Fig. 6a.

When a number or symbol, e.g. "1," is entered by
-operating the ten Xkey .or the like under this. condition, the
microcomputer 2 causes fhe display unit 19 to display the ID
"l" just entered. When the symbol save key 14 is subsequently
pressed, the microcomputer 2 temporarily stores the ID "1" in
a buffer or the like (Step 53). Then, when the cursor]movemént

key 18 is pressed, the microcomputer 2 causes the display unit

This Sheet Has Been Replaced -
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/5 - when the cursor novenent key 18 is pressed, the ni- croconputer. ,.,.2“..%
causes the display unit 19 to display a screen pronpti 3CHMH§@ @g

m ni mum val ue of a char- acter code to be registered s

(11) of

12 NOV 1996
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19 to display a screen prompting the entry of a minimum value
of a character code to be registered such as shown by part (II)
of Fig. 6 (a) (Step 54). When the character code to be

changed, e.g. "41h," is entered from the ten key under this

condition, and the symbo{ save key 14 is pressed, this is

temporarily stored iﬁ.the buffer or the like (Step 55).

After the minimum code has been stored, the
microcomputer 2 causes the display unit 19 to display a screen
prompting the entry of a maximum value of a character code to
be. changed (part III of Fig. 6a) (Step 56). when the maximum
value of the character code to be changed, elg. "45h," is
entered and the symbol set save key 14 is ?ressed under this
condition, the microcomputer 2 temporarily stores the maximum
code in the buffer oxr the like (step 57).

Subsequently, the microcomputer 2 causes the display
unit 19 to display a screen requesting the input of the
correspondence between the code to be changed and the character
(part IV of Fig. 6a) (Step 58). The character numbers are
entered in the order of array; i.e., "5," "4," *3," "2," and
"1,"_.under this condition (Step 58). _ Upon entry of the
character numbers of the characters whose character codes are
to be changed (Steps 5% and 60), the symbol set save key 14 is
pressed (Step 61). Then, the microcomputer 2 stores the set of
symbols just registered in the symbol set storage circuit 8

(Step 62). Accordingly, the data causing the character code

S
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Fig. 6 (a)
entered fr
i's pressed,
After t he

(Step 54). Wien the character code to be changed, e.g. . 4.
omthe ten key under this condition, and RRiELEavELKE)
this is tenporarily stored in the buffer PEKCM“iﬁe -

m ni rum code has been stored, the nicro-

12 NOV 1996
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"41h" to correspond with the character number "5," the
character code "42h* wit1_1 the character number "4," the
character code "43h" with the character number "3," the
character code "44h" with the character number *2,". and the
character code "45_h" with the charact.er number "1" are stored
in the symbol set storage circuit BL

In case of registering another set of symbols, an ID
that is different from the iD already registered is used.
Thus, the set of symbols with the mew ID will be registered in
thg‘ symbol set storage circuit 8 as an independent set of
symbols (areas II and III of Fig. 7). |

In the case where a character code system different
from that (Fig. 3) stored in the character code correspondence
storage circuit 1, the symbol set selection key 12 is préssed
(Step 52’) so that the microcomputer 2 will cause a screen
prompting the entry of an ID such as shown by part I of Fig. 6b
to be displayed (Step 63). The ID now registered in the symbol
set storage circuit 8, i.e. "i” in this case, is displayed on
the display unit 19 and the symbol set save key 14 is pressed.
If a plurality of IDs . are registered, the microcomputer 2
causes each ID to be sequentially displayed every time the
cursoxr ﬁovement key is pressed.

The microcohputer 2 then stores the ID "1" in the ID

storage circuit 9 (Step 64) and moves to the printing mode

‘“Y\iifi\\\\\\\\\\\\\\\&\\\

(Step 535.



conputer 2 causes the display unit 19 to display a screREPBEQmmpL ‘ §?

entry of a maxi num value of a character code to be chargsg rhd
Fig.- 6a) (Step 56). when the maxi num val ue of the chardctjer code to bel
changed, e.g. "45h," is entered and the synbol set savd Keyl12NG$ ?bf %ed
under this condition, the m croconputeP 2 tem _ i

The microcomputer 2, undei'this condition, accesses.the
ID storage circuit 9 to read the ID "1" therein registered
(Step 54), accesses the symbol set storage circuit 8 to read
the symbol set data registe;ed with the ID "1" (Step 555, and
develop the read data in the work area.

Accordingly, it is possible to produce the characters
based on the definitién of the changed character codes as shown
in Fig. 8.

If an ID has been registered in the ID storage circuit
9 by the previously described steps and the printing mode has
been specified by the online key 13, the microcomputef 2, upon
turning the power on, accesses the ID storage circuit 9 and
automatically develops the new character-character code
correspondence by the Steps 54’ to 564

In the above embodiment, although a set of undefined
characters and their codes are defined by grouping them with a
minimum character code and a maximum character code, it goes
without saying that the same effects will "be obtained by

defiﬁing the data on a single character basis.
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porarily stores the maxi mumcode in the buffer or the like (Step 57).
Subsequently, the m croconputer 2 causes the dis- play unit 19 te display a
screen requesting the input of the correspondence between the code to be
changed and the character (part IV of Fig. 6a) (Step 58). The char-

“10- R A

CLAIMS:
1. An image forming device, comprising:

first storage means (8) for storing .a'set of symbols in
‘which a character and a code of a font to be used for image
processing is tied by an ID;

second storage means (9) for storing said ID on a
nonvolatile basis; énd

means (2) for reading said set of symbols based on said :
by-accessing said seéond storage means (9) at a start time.
2. An image forming device as claimed in claim , wherein
said first and second storage means cdmprise an electrically
erasable read only memory, respectively.
3. An image forming device as claimed in claim 1, wherein
said first and second storage means comprise a random acceés
memory backed up by a battery, respectively
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Léter numbers are entered in the order of array; i.e., "5" "4," "3," "2,"
and "1," under this condition (Step 58): Upon entry of the character
nunbers of the characters whose character codes are to

hanged (Steps 59
and 60), the synbol set save key 14 is pressed (Step 61}‘4ﬂﬂﬂl\j\:i\\\\\\\

m croconputer 2 stores the set of. synbols just reg- The
IS She

i

IMAGE FORMING DEVICE

ABSTRACT
An image forming device comprises a first storage
circuit (8) for stxing a set of symbols in which a character and
a code of a font to be used for image processing is tied by an
ID, a second storage -circuit(9) far storing the ID on a
nonvolatile basis; and a circuit (2) for readingthe set of symbols
based on the ID by accessing the second storagé circuit (9) at ¢

start time.

FIGURE 1 | | \
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Istered in the synbol set storage circuit 8 (Step 62). Ac- cordingly, the
data causing the character code "41h" to correspond with the character
nuber "5," the character code "42h" with the character nunber "4," the

character code "43h" with the character nunmber "3," t] code
"44h" with the character nunber "2," and the char- Py
- 1 -
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agﬁ er code "45h" with the character nunber "1" are stored in the synbol set
storage circuit 8. In case of registering another set of synbols, an ID
that is different fromthe ID already registered is used. Thus, the set of
synbols with the new IDw Il be regis- tered in the synbol set storage

circuit 8 as an independ-
-2 - REPLACEMENT SHEET
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FIG. 3
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ent set of symbols (areas Il and Ill of Fig. 7).

In the case where a character code system different
from that (Fig. 3) stored in the character code corre-
spondence storage circuit 1, the symbol set selection key
12 is pressed (Step 52"} so that the microcomputer 2 will
cause a screen prompting the entry of an |ID such as
shown by part | of Fig. 6b to be displayed (Step 63). The
ID now registered in the symbol set storage circuit 8, i.e.
*1* in this case, is displayed on the display unit 19 and
the symbol set save key 14 is pressed. If a plurality of
IDs are registered, the microcomputer 2 causes each ID -
to be sequentially displayed every time the cursor move-
ment key is pressed.

The microcomputer 2 then stores the ID *1* in the
ID storage circuit 9 (Step 64) and moves to the printing
mode (Step 53").

' The microcomputer 2, under this condition, access-
es the ID storage circuit 9 to read the ID *1* thersin reg- -
istered (Step 54"), accesses the symbol set storage cir-
cuit 8 to read the symbol set data registered with the 1D

*1* (Step 55"), and develop the read data in the work ar-

Accordingly, it is possible to produce the characters
based on the definition of the changed character codes

- as shown in Fig. 8.

If an [D has been registered in the 1D storage circuit
9 by the previously described steps and the printing
mode has been specified by the online key 13, the mi-
crocomputer 2, upon tuming the power on, accesses the
ID storage circuit 9 and automatically develops the new
character-character code correspondence by the Steps
54’ o 56°.

. In the above embodnment aithough a set of unde-
fined characters and their codes are defined by grouping
them with a minimum character code and a maximum
charactar code, it goes without saying that the same of-
fects will be obtained by defining the data on a single

character basis.
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cause a screen pronpting the entry of an ID such as shown by part |I' of
Fig.” 6b to be displayed (Step 63). The I D now regi stered in the synbol

set storage circuit 8, i.e. "1" in this case, is displa n the display
unit 19 and the synbol set save key 14 is pressed. If a plural

| Ds are regi stered, the m croconputer 2 causes each ID ' /(II/I!////IL//II!////I!I///II/
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Claims..
1. An image forming device, comprising:

a panel (6) for registering at least ocne set of
symbols in which a character and a code of a
font to be used for image processing are tied
with an ID data and for selecting a ragistered
set of symbols by selecting its |D data;

first storage means (8) for storing said set of
symbals; '

second storage means (9) for storing said
selected ID data on a nonvoiatile basis; and
means (2) for reading said set of symbols based
on said selected 1D data by accessing said sec-
ond storage means (9) at a start time of the
device.

2. An image forming device as claimed in claim 1,
wherein said first and second storage means com-
prise an electrically erasable read only memory,
respectively.

3. An image forming device as ciaimed in claim 1,
wherein said first and second storage means com-
prise a random access memory backed up by a bat-
tery, réspectively.



10 be sequentially displayed every tinme the cursor nove- ment key is

ipressed. The microconputer 2 then stores the ID"1" inthe ID

storage circuit 9 (Step 64) and noves to the printing node (Step 53').
The m croconmputer 2, under this condition, access-

-8 -
ABSTRACT

OUTPUT DEVICE WITH USER-DEFINABLE RELATIONSHIPS BETWEEN
CHARACTER CODES AND DISPLAYED CHARACTERS

An image forming device comprises a first storage
circuit (8) for stodmg é set of symbols in which a character and
a code of a font to be used for image processing is tied by an
ID, a second storage -circuit(9) for storing the ID on a
nonvolatile basis; and a circuit (2) for readingthe set of symbols
based on the ID by acceésing the second storag.e circuit (9) at a

start time.

FIG. 1
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CHARACTER CODES AND DISPLAYED C

OUTPUT DEVICE WITH USER DEFINABLE nnmn%s S Bzm N

Description

This invention relates to an image formlng devica.

To print a sentenca created by an extamal device
such as a host computer using a printer and the like, a
general operation is that code signals for specitying char-
acters used in the sentence are transterred to the printer
through a cable and that the transferred code signals ara
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converted into font data by the printer.

To this end, the code signals and the kinds of char-
acter are specified by the naticnal standard. Taking Eu-
ropean characters as an example, many countries as-
sign common codes to main characters, but there are no -

‘common codes for characters and symbols unique to

one particular language.

. Thus, when there is no common standard in the re-
lationship between characters andtheir character codes,
it is necessary for a manufacturer of printers to prepars-
data serving to tie a set of code signals modified for its
particular end user to a set of characters; or it is some-
times desired that the character codes be changed by
the user.

Although it is possible to make such a change on the
set of character codes by entering a new set of character
codes from an extemal entry means and storing them in
a storage means with the printer started, once the printer
has been tumed off, the stored data is lost and it is nec-
essary to enter the lost character code data once again
at the restart of the printer. This complicates the printing
operation. in ELEKTOR ELECTRONICS, vol. 15, 1988,
the article “Code Converter for Centronics-compatible
printers® describes a device which allows manually
switching among several preprogrammed sets of char-
acter codes. However, a user cannct easily modify these
sets for adaptation to his or her personal requirements..

The present invention has been made in considera:
tion of the above problem and has as an object the pro-

vision of an image forming device allowing a specific se
of character codes to be prepared for use in printing au-

ThlS Sheet Has Been Repl
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based:on the definition of the changed character codes as shown in Fig. 8.
.1f*an I D has been registered in the |ID storage circuit 9 hy.the—ptaviously

described steps and the printing node has been sp
13, the m - croconputer 2, upon turning the power

-2 -
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tomatically at the start of a printer once a required set of
symbols are once called by an ID and registered. This
object is solved by the image forming device of inde-
pendent claim 1. Further advantageous features of the
invention are evident from the dependent claims and the
following description and drawings.

The image forming device of the present invention
is capable of determining the relationship between a
character code that specifies the kind of character and
a character that corresponds to the character code in a
printer and the like.

Fig. 1 is a block diagram showing an embodiment of

an image forming device according to the present

invention;

Fig. 2 is a schematic showing an embodiment of a
~ circuit for storing character code correspondence

data; '

Fig. 3 is a schematic representation showing an

example of a set of symboals;

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

panel screen,

Fig. 5 is a flow chart showing an operation of the
device shown in Fig. 1; )

Figs. 6a and 6b are diagrams showing examples of
a menu screen in the symbol set registration mode

and in the symbol set selection mode, respectively; .
Fig. 7 is a schematic representation showingdatato

be stored in a symbol set storing circuit; and

Fig. 8 is adiagram showing the relationship between
the character codes and the characters after a set
of symbols has been changed.

Fig. 1 shows an embodiment of the present inven-
tion. In the figure, reference numeral 1 designates a
character code correspondence data storage circuit,
‘which has, as shown in Fig. 2, a number column 20 and
a character column 21 and stores data in which each of
characters “A" "B," *C," "D," "E," .. is affixed by each of



ID stoerage circuit 9 and automatically devel ops the new
character-chardcter code correspondence by the Steps 54' tqa 56

the above enbodi ment, although a set of unde- fi ﬂmm SH
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character numbers "i,' "2," *3,*"4,* “S," .. As shown in
Fig. 3, a character number column 22 and a character
code column 23 are further arranged, by which a char-

acter code is made to correspond with a character .
through a character number; i.e., each character code
*41h,"” "42h," *43h,"” "44h" .- is tied with each character

number “1,” "2, “3," "4," --. in correspondence, thereby
allowing each character to be read based on the char-
acter code.

Retuming to Fig. 1, reference numeral 2 designates
a microcomputer comprising a central processing unit

(CPU) 3, a read only memory (ROM) 4, and a random

access memory (RAM) 5. This microcomputer 2 is oper-
ated based on a program such as shown by a flow chart
(described later). Reference numeral 6 designates a
panel for registering or selacting a set of characters, and,
as shown in Fig. 4, it is arranged together with-a symbol
set registration key 11 for selecting a mode of registering
a set of symbols, a symbol set selection key 12 for se-
lecting the registered set of symbols, a symbol save key
13 for entering a command for storing a set of symbols
to be registered upon definition of such a set of symbols,
an online key 14 for selecting the printing mode, cursor

movement keys 15, 16, 17, and 18 for selecting menu
items, and a display unit 19 made of, e.g., a liquid crystal

dispiay.

Retuming to Fig. 1 again, reference numeral 7 des-
ignates a menu screen data storage circuit, which is con-
structed so that it will store data for displaying a menu
for making various entries and selections from the key
or keys on the panel 6.

Reference numeral B designates the symbol set
storage circuit comprising a nonvolatile storage element
such as a RAM backed up by a battery or an electrically
erasable ROM. The symbol set storage circuit is con-
structed so that it will store a set of symbols entered from
the panel.

Refarence numeral 9 designates an |D storage cir-

In
their
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character code, it goes w thout sayi ng that the same ef- fects will De

-obt al ned by defining the data on a single character basis. REPLACEMENT SHEET
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suit comprising a nonvolatile storage element such as a
RAM backed up by a battery or an electrically erasable
ROM. The ID storage circuit is constructed so that it will
store the 1D of a selected set of symbols.

An operation of the device thus constructed will be
described with reference to the flow chart shown in Fig. S.

When the printer is powered (Step 50) and the print-
ing mode is selected by the online key 14 (Step 53, the .
microcomputer 2 accesses the 1D storage circuit 9 to
read ID data (Step 54"). It then accesses the symbol set
storage circuit 8 to read symbol set data registered there-
in. .

In this case, since there is no registered set of sym-
bols, data in the character code correspondence data
storage circuit 1 are developed in a work area (Steps 55
and 56°). That is, characters are produced based on the
character code-character correspondence data (Fig. 3)
stored in the character code correspondence storage cir-
cuit 1;i.e., "A*in correspondence with the character code
*41h," "B" to the character code "42h,* and “C*" to the
character code "43h," and so on. .

When printing data is entered under thts condition
(Step 57’), each character is applied to a character pat-

- temn generating device 10 to convert it to bit pattem data
that is printable.

On the other hand, to change the correspondence
between the character and the character code, the sym-
bol set registration key 11 of the panel 6 is pressed (Step
51). As aresult, a symbol set registration start command
is received by the microcomputer 2, which then gets
ready for accepting a new set of symbols and causes the
display unit 19 to display a screen prompting the entry
of an ID such as shown by part (1) of Fig. 6a.

When a number or symbol, e.g. *1," is entered by
operating the ten key or the like under this condition, the
microcomputer 2 causes the display unit 19 to display
the [D *1* just entered. When the symbol save key 14 is
subsequently pressed, the microcomputer 2 temporarily
stores the ID "1* in a buffer or the like (Step 53). Then,




when the cursor movement key 18 is pressed, the mi-
crocomputer 2 causes the display unit 19 to display a
screen prompting the entry of a minimum value of achar- -
acter code to be registered such as shown by part (l1) of
Fig. 6 (a) (Step 54). When the character code to be
- changed, e.g. "41h," is entered from the ten key under
- this condition, and the symbol save key 14 is pressed,
this is temporarily stored in the buffer or the like (Step
S5). .

After the minimum code has been stored, the micro-
computer 2 causes the display unit 19 to display a screen
prompting the entry of a maximum value of a character
code to be changed (part !l of Fig. 6a) (Step 56). when
the maximum value of the character code to be changed,
e.g. "45h," is entered and the symbol set save key 14 is
pressed under this condition, the microcomputer 2 tem- '
porarily stores the maximum code in the buffer or the like
(Step 57).

Subsequently. the microcomputer 2 causes the dis-
play unit 19 to display a screen requesting the input of
the correspondence between the code to be changed
and the character (part |V of Fig. 6a) (Step 58). The char-
acter numbers are entered in the order of array; i.e., *S,"
*4," *3,"“2,"and *1," under this condition (Step 58): Upon
entry of the character numbers of the characters whose
character codes are to be changed (Steps 59 and 60),
the symbol set save key 14 is pressed (Step 61). Then,
the microcomputer 2 stores the set of symbols just reg-
istered in the symbol set storage circuit 8 (Step 62). Ac-
cordingly, the data causing the character code "41h" to
correspond with the character number "5, the character
code "42h" with the character number “4," the character
code “43h* with the character number *3," the character
code "44h* with the character number *2,* and the char-
acter code "45h* with the character number "1* are
stored in the symbol set storage circuit 8.

In case of registering another set of symbols, an ID
that is different from the ID already registered is used.
Thus, the set of symbols with the new |D will be regis-
tered in the symbol set storage circuit 8 as an independ-
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ent set of symbols (areas Il and Ill of Fig. 7).

In the case where a character code system different
from that (Fig. 3) stored in the character code corre-
spondence storage circuit 1, the symbol set selection key
12is pressed (Step 527) so that the microcomputer 2 will
cause a screen prompting the entry of an ID such as
shown by part! of Fig. 6b to be displayed (Step 63). The
ID now registered in the symbol set storage circuit 8, i.e.
"1* in this case, is displayed on the display unit 19 and
the symbol set save key 14 is pressed. If a plurality of
IDs are registered, the micrccomputer 2 causes each |D -
to be sequentiaily displayed every time the cursor move-
ment key is pressed.

The microcomputer 2 then stores the ID *1” in the

D storage circuit 9 (Step 64) and moves to the pnntlng
mode (Step 53).

' The microcomputer 2, under this condition, access-
es the 1D storage circuit 9 to read the ID *1° therein rag-
istered (Step 54"), accesses the symbol set storage cir-
cuit 8 to read the symbol set data registered with the ID
“1* (Step 55", and develop the read data in the work ar-
ea.

Accordingly, it is possible to produce the characters
based on the definition of the changed character codes
as shown in Fig. 8. '

If an ID has been registered in the 1D storage circuit
g by the previously described steps and the printing
mode has been specified by the online key 13, the mi-
crocomputer 2, upon tuming the power on, accesses the
ID storage circuit 9 and automatically develops the new
character-character code correspondence by the Steps
54" to 56”.

In the above embodiment, aithough a set of unde-
fined characters and their codes are defined by grouping
them with a minimum character code and a maximum
character code, it goes without saying that the same ef-
fects will be obtained by defining the data on a single

character basis.



1. An*inage form ng device, conprisihg: a panel (6) for
registering at |east one set of synbol s in which a character and a

code.  of a font to be used for inage process—i—ﬁg—alLe—t—ked—

with an ID data and for selecti'ng a register
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Claims. ..

1.

An image forming device, comprising:

a panel (8) for registering at least one set of
symbals in which a character and a code of a
font to be used for image processing are tied
with an |D data and for selecting a registered
set of symbols by selecting its |D data;

first storage means (8) for storing sa:d set of
symboals;

second storage means (9) for storing said
‘selected |D data on a nonvolatile basis; and
means (2) for reading said set of symbols based
on said selected |D data by accessing said sec-
ond storage means (9) at a start time of the
device.

2. An image forming device as claimed in claim 1,

wherein said first and second storage means com-
prise an electrically erasable read only memory,
respectively.

An image forming device as claimed in claim 1,

‘wherein said first and second storage means com-

prise a random access memory backed up by a bat-
tery, respectively.
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OUTPUT DEVICE WITH USER-DEFINABLE RELATIONSHIPS BETWEEN
- ‘CHARACTER CODES AND DISPLAYED CHARACTERS

An image forming device comprises a first storage

circuit (8) for stordng 2 set of symbols in which a character and

a code of a font to be used for image_ processing is tied by an

ID, a second storage -circuit(9) for staring the ID on a

nonvolatile bas.i.s'; and a circuit (2) far readingthe set of symbols
based on the ID by accessing the seccnd storage circuit (9) at a

start time.
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Description

This invention relates to an image forming davica.

To print a sentence created by an extemnal device
such as a host computer using a printer and the like, a
general operation is that code signals for specifying char-
acters used in the sentence are transferred to the printer
through a cable and that the transferred code signals are
converted into font data by the printer.

To this end, the code signals and the kinds of char-
acter are specified by the national standard. Taking Eu-
‘ropean characters as an example, many countries as-
sign common codes to main characters, but there are no -

. common codes for characters and symbols unique to
one particular language.

' . Thus, when there is no common standard in the re-
lationship between characters and their character codes,
it is necessary for a manutacturer of printers to prepare
data serving to tie a set of code signals modified for its
particular end user to a set of characters; or it is some-
times desired that the character codes be changed by
the user. .

Although it is possible to make such a change on the
set of character codes by entering a new set of character
codes from an extemnal entry means and storing them in
a storage means with the printer started, once the printer
has been turned off, the stored data is lost and it is nec-
essary to enter the lost character code data once again
at the restart of the printer. This complicates the printing
operation. In ELEKTOR ELECTRONICS, vol. 15, 1989,
the article “Code Converter for Centronics-compatible
printers® describes a device which allows manually
switching among several preprogrammed sets of char-
acter codes. However, a user cannot easily modify thase
sets for adaptation to his or her personal requirements. -

The prasent invention has been madae in considara.
tion of the above prablem and has as an object the pro-
vision of an image forming device allowing a specific se
of character codes to be prepared for use in printing au-



