
Pater.!anwalte • ;:;,;c;gens:rai3e 13 · D-aooo \liinc!'len ;9 

·DIEHL· GLAESER 
HIL1L&PARTNER 

Telefon 
Telephone 
(089) 17 70 61-63 
(069) 118 43 00 

Fernschreiber 
Telex 
52151.15 Z!".oSd 

Patentanwalte · European Patent Attorneys 
MUNCHEN · HAMBURG 

Kanzlei/Office Mi.inchen 
Ri.iggenstraBe 13 · 0-8000 Mi.inchen 19 

Dr. Hermann 0. Th. Diehl · Diplom-Physiker 
Joachim W. Glaeser · Oiplom-lngenieur 
Dr. Elmar Hiltl · Diplom-Chemiker 
Erich Burger · Diplom-lngenieur 

May 8, 1990 D/We 
S 5209-EP 

SEIKO EPSON CORPORATION 
No. 4-1, Nishi-Shinjuku 
2-chome, Shinjuku-ku 
T 0 K Y 0 JAPAN 

IMAGE FORMING DEVICE 

Terekopierer 
Facsimile 
1089! 179.10:!3 
~o 891 1 7!! .:c.::.i 

R!-Jscnelbank 
Munchen 
~tc:.·Nr. 3 525100 
"3LZ i"OC 303 00 

P'J$tg·ro 
~,,1unc~-:n 

K:~-tir S48 5~·5·)7 
SLZ ~Z 100 a-; 



I. • 
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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 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 unique to one particular 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 
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r .;;>articular en~ user to a set of characters; oc 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 entering a new set of character codes 

from an external 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 

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 has as an.object the provision of an 

image f ox:ming device allowing a specific set of character codes 
-

to be prepared for use in printing automatically 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 fallowing description and drawings. The claims are 
intended to be understood as a non-limiting first approach of 
defining the invention in general tenns. 

The image f o:rm.ing device of the present invention is 
capable of dete:cmining 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. 

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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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. l; 

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 colwnn 21 and stores 
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data in which each of characters "A," "B," "C," "D," "E," ••• 

is affixed by each of character numbers "1," "2," "3 1 " "4," 

"5, " • • • • 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 t~ 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 th~ character code. 

Returning 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 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 arranged together 

with a symbol set registration key·11 for selecting a mode of 

registering a set of symbols, a symbol set ~election key 12 

for selecting the registered set of symbols, a symbol save key 

13 for entering a conunand 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 display. 
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~. . 
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 o~ 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 s~ols entered from the panel. 

Reference numeral 9 designates an ID storage 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 531
), the 

microcomputer 2 accesse~ the ID storage circuit 9 to read ID 

data (Step 541
) • 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 storage 

circuit 1 are developed in a work area (Steps 55
1 and 561

). That 
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is, characters are produc,ed 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 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 this condition 

(Step 57~, each character is applied to a chara~ter pattern 

generating device 10 to convert it to bit pattern data that is 

pri~table. 

On the other hand, to change the correspondence 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 mic.rocomputer 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. Ga. 

When a number or symbol, e.g. "l," is entered by 

operating the ten ~ey.or the like under.this.condition, the 

microcomputer 2 causes the display unit 19 to display the ID 

"1" just entered. When the symbol save key 14 is subsequently 

pressed, the microcomputer 2 temporarily stores·the ID "l" 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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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. "4lh," 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 display a screen 

prompting the entJ:Y of a maximum Yalue of a character code to 

be-~hanged (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 ~ondi tion_ (Step 58) • _ Upon enti:Y 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 
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"4lh" to correspond with the character number "5," the 

character code .. 4 2h" with the character number "4, " the 

character code "4 3h" with the character number "3, " the 

character code •44h" with the character number "2,". and the 

character code "45h" with the character number "l" 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 ID will be regis~ered in 

th= symbol set storage circuit B 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 pressed 

(Step 52
1
) 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 11 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 movement key is pressed. 

The microcomputer 2 then stores the ID •1 11 in the ID 

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

(Step 531. 
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The microcomputer 2,, under this condition, accesses the 

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

I 
(Step 54), accesses the symbol set storage circuit 8 to read 

the symbol set data regist~~ed with the ID "1" (Step SS) , 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. a. 
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 microcomputer 2, upon 

turning the power on, accesses the ID storage circuit 9 and 

automatically develops the new character-character code 

I I 
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 

defining the data on a single character basis. -------. 
This Sheet Has Been Replaced . 
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CLAIMS: 

1. An image forming device, comprising: 

first storage means (8) for storing a set of symbo~s 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; and 

means (2) for reading said set of symbols based on said ID 

by-~ccessing sa~d second storage means (9) at a start time. 

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

said first and second storage means comprise an electrically 

erasable read only memory, respectively. 

3 • An image foJ:ming 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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