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METHOD AND APPARATUS FOR EDITING 
DOCUMENT IN COLORS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent hut forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates to a device for editing a 
document in colors which is suited to be used in editing 
a document formed by a word processor or a personal 
computer having a word processing function. 
When a document is prepared and edited by a word 

processor or a personal computer having a word pro 
cessing function, inputted characters and symbols (here 
inafter simply referred to as “characters”) are succes 
sively displayed on the fluorescent screen (namely, the 
display screen) of a cathode ray tube (hereinafter re 
ferred to as “CRT”) display device. In some cases, it is 
desired to emphasize a given part of the document more 
than the remaining part. In such cases, an underline is 
given to the above part of the document, or characters 
in the part are made larger than other characters. Tech 
niques of this kind are described in a Japanese patent 
application Laid-open No. 58-134327, a Japanese patent 
application Laid-open No. 58-56014, and a Japanese 
patent application Laid-open No. 58-14241. 
The CRT display device and other display devices 

are recently used as the display means of a personal 
computer having a word processing function, and in 
most cases the display means can perform color display. 
Under the present conditions, however, such a personal 
computer fails to utilize the color display function of the 
display means effectively in preparing and editing a 
document. 
An object of the present invention is to provide a 

device for editing a document in colors which can 
readily change the display color of a given part of a 
document displayed on a display screen, to emphasize 
the given part by color display when the document is 
edited on the display screen. 

In order to display characters in colors on the display 
screen of a color display device, the device is required 
to include a character information storing means for 
storing character information on characters displayed 
on the display screen and color information storing 
means for storing color information on the display color 
and background color of the device characters. Thus, a 
display means can display a predetermined character on 
the display screen in a predetermined color, on the basis 
of the information stored in the character information 
storing means and color information storing means. 
The present invention utilizes the above-mentioned 

fundamental structure of a color display device, and is 
characterized in that the contents of that portion of the 
color information storing means which corresponds to a 
limited area of the display screen, are updated on the 
basis of speci?ed color data. In order to perform the 
above updating operation, a device for editing a docu 
ment in colors according to one embodiment of the 
present invention includes editorial area specifying 
means for specifying an area of a document displayed 
on a display screen, as an editorial area, an editorial area 
storing means for storing positional information of the 
editorial area speci?ed by the editorial area specifying 
means, color setting means for setting the display color 
and background color of characters included in the 

10 

25 

30 

35 

45 

55 

65 

2 
speci?ed editorial area, and color information process 
ing means for updating the contents of that portion of 
the color information storing means which corresponds 
to the speci?ed editorial area, on the basis of color 
information from the color setting means. 

In a preferred embodiment of a device for editing a 
document in colors according to the present invention, 
the editorial area specifying means includes a cursor 
displayed on the display screen, cursor control means 
for controllably moving the cursor on the display 
screen, start position specifying means for specifying a 
?rst position where the cursor is located by the cursor 
control means, as the starting position of an editorial 
area, and end position specifying means for specifying a 
second position where the cursor is located by the cur 
sor control means, as the end position of the editorial 
area, to make it easy to specify the editorial area. 

Further, in the preferred embodiment, the cursor 
control means includes a cursor control key provided 
on a keyboard, to control the movement of the cursor 
on the basis of a command from the cursor control key, 
the start position specifying means and end position 
specifying means include a special key provided on the 
keyboard, to specify the start position and end position 
of the editorial area on the basis of a command from the 
special key, and the color specifying means includes 
color specifying keys arranged on the keyboard, to 
specify the display color and background color of char 
acters included in the specified editorial area of the 
document, on the basis of commands from the color 
specifying keys. 

In general, a word processor or a personal computer 
having a word processing function is provided with a 
central processing unit, a display device, and a key 
board serving as an input device, and therefore can edit 
a document in colors by including the above-mentioned 
members additionally. 

Further, in the above preferred embodiment, the 
editorial area storing means includes a ?rst storage por 
tion for storing the start position of the editorial area, 
and a second storage portion for storing the end posi 
tion of the editorial area. 
The present invention will be apparent from the fol 

lowing detailed description taken in conjunction with 
the accompanying drawings, in which: 
FIG. 1 is a schematic diagram showing the principle 

of color display; 
FIG. 2 is a block diagram showing a word processor 

which includes an embodiment of a device for editing a 
document in colors according to the present invention; 
FIG. 3 is a block diagram showing the connection 

between refresh memories and parallel-serial converters 
which are required for color display; 
FIGS. 4 and 5a through 5e are schematic diagrams 

for explaining various storage means or areas; 
FIG. 6 is a flow chart showing the processing for 

storing character data in the character data storing part 
21 to FIG. 4; 

FIG. 7 is a flow chart showing the main routine of 
editorial processing according to the present invention; 
FIG. 8 is a ?ow chart showing the operation of an 

example of editorial area specifying means; 
FIG. 9 is a ?ow chart showing the operation of an 

example of color specifying means; 
FIG. 10 is a ?ow chart showing the operation of an 

example of color information processing means; 
FIG. 11 is a flow chart showing the operation of an 

example of character font transfer means; 
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FIG. 12 is a ?ow chart showing the operation of an 
example of character font information preparing means; 
FIG. 13 is a flow chart showing the operation of an 

example of character pattern preparing means; and 
FIGS. 14, 15 and 16 are ?ow charts showing the 

operation of an example of each of red character pattern 
preparing means, green character pattern preparing 
means and blue character pattern preparing means. 
Now, an embodiment of a device for editing a docu 

ment in colors according to the present invention will 
be explained below, with reference to the drawings. 
FIG. 1 shows the outline of color display, that is, how 
character information stored in storage areas are pro 
cessed when characters are displayed on the display 
screen of a CRT display device. In FIG. 1, reference 
numeral 1 designates a CRT display device, on the 
display screen of which characters A and B are dis 
played in such a manner that the character A is placed 
at the left end position of uppermost row and the char 
acter B is placed at the next position in the same row, 
and 21 and 22 designate storage portions for storing 
information with respect to the characters A and B 
displayed on the display screen. In more detail, refer 
ence numeral 21 designates a character information 
storing portion for storing information with respect to 
the kind of each of the characters to be displayed, and 
22 designates a color information storing part for stor 
ing the display color and background color of each of 
characters to be displayed. Incidentally, in FIG. 1, ref 
erence symbol A’ designates information with regard to 
the kind of the character A, A" color information with 
respect to the character A, B’ information with respect 
to the kind of the character B, B” color information 
with respect to the character B, and DC a display con 
trol part. The display control part DC reads out infor 
mation from the character information storing portion 
21 and color information storing portion 22, to control 
the CRT display device 1 on the basis of the readout 
information so that a predetermined character is dis 
played at a predetermined position on the display screen 
with a predetermined color and a predetermined back 
ground color. 
As is apparent from the above, it is possible to edit a 

prepared document in colors by modifying the contents 
of the color information storing portion 22. A display 
part for displaying a predetermined character at a pre 
determined position on the basis of the contents of each 
of the character information storing portion 21 and 
color information storing portion 22, will be explained 
later in detail. 
FIG. 2 is a block diagram showing a word processor 

which includes an embodiment of a device for editing a 
document in colors according to the present invention. 
In FIG. 2, reference numeral 1 designates a CRT, 2 a 
random access memory (hereinafter referred to as 
“RAM” , 3 a microprocessor serving as an arithmetic 
and logic unit, 4 a keyboard acting as an input device, 5 
a read only memory (hereinafter referred to as 
“ROM”), 6 a clock generator for generating a clock 
signal which is used as the reference signal in operating 
the word processor, 7 a timing control circuit, 8 an 
ROM for character fonts, 9 a CRT control circuit, 10 a 
refresh memory, and 11 a parallel-serial converter. 
The word processor is operated as follows. When 

character data is inputted by a key on the keyboard 4, 
the microprocessor 3 is operated on the basis of an 
instruction included in a program which is previously 
stored in the ROM 5, and a character font correspond 
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4 
ing to the inputted character data is transferred from the 
character font storing ROM 8 to a position in the re 
fresh memory 10. Then, the next character data is input 
ted by another key on the keyboard 4, and a character 
font corresponding to the next character data is trans 
ferred from the ROM 8 to the next position in the re 
fresh memory 10. As mentioned above, a character font 
is sent to and stored into the refresh memory 10 each 
time character data is inputted by a key on the keyboard 
4. Such an operation is performed by the microproces 
sor 3 which has been operated on the basis of the pro 
gram stored in the ROM 5. The clock generator 6 
supplies the microprocessor 3 with the clock signal, to 
operate the microprocessor 3 regularly. 
The clock signal from the clock generator 6 is also 

applied to the CRT control circuit 9. The CRT control 
circuit 9 reads out from the refresh memory 10 in a 
period when the microprocessor 3 does not access the 
refresh memory 10. The read-out data is converted by 
the parallel-serial converter 11 into a train of square 
pulses. The pulse train thus obtained is used as a video 
signal v which is applied to the CRT 1. The CRT 1 also 
receives a synchronizing signal s which is delivered 
from the CRT control circuit 9. Thus, when an instanta 
neous value of the video signal v takes a high level, a 
display dot on the display screen of the CRT which 
corresponds to the above instantenuous value, is made 
bright. The display screen of the CRT 1 is scanned in 
such a manner that the ?rst (namely, uppermost) to last 
scanning lines are successively scanned and each scan 
ning line is scanned from left to right, on the basis of the 
synchronizing signal s, to be able to use all display dots 
on the display screen of the CRT 1. Accordingly, the 
CRT control circuit 9 reads out data from the refresh 
memory 10 in such a manner that data to be displayed in 
the ?rst row is successively read out in a direction from 
left to right and then data to be displayed in the second 
row is successively read out in a direction from left to 
right, and the read-out data is sent to the parallel-serial 
converter 11. The CRT control circuit 9 sends memory 
addresses to the refresh memory 10 so that data can be 
read out from the refresh memory 10 in the above-men 
tioned manner. 

Next, the processing for color display will be ex 
plained, with reference to FIG. 3. In FIG. 3, reference 
numerals 101, 102 and 103 designate refresh memories 
for red display, for green display and for blue display, 
and 111, 112 and 113 parallel-serial converters for red 
display, for green display and for blue display. The 
parallel-serial converters 111, 112 and 113 correspond 
to the refresh memories 101, 102 and 103, respectively. 
The operation of each of these parts 101 to 103 and 111 
to 113 will be explained below. 
The refresh memories 101, 102 and 103 are simulta 

neously applied with a data read-out instruction which 
is sent out from the CRT control circuit 9 and includes 
a read pulse, a row address, a column address, and so 
on. Thus, the refresh memories 101, 102 and 103 deliver 
data at the same time. Data from the refresh memories 
101, 102 and 103 are applied to the parallel-serial con 
verters 111, 112 and 113, respectively, to be converted 
into a red video signal vR, a green video signal v6 and 
a blue video signal v3, each of which has the form of a 
bit-serial pulse train. The video signal vR, v6 and v; are 
applied to the CRT 1, to make bright or dark the red 
display dots, green display dots and blue display dots, 
respectively, thereby performing color display. 
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It can be seen from the above explanation that, when 
different character data is written in the refresh memo 
ries 101, 102 and 103, different characters corresponds 
to the written-in data are displayed on the display 
screen of the CRT 1. 

Next, explanation will be made on the editorial pro 
cessing in colors which is the subject of the present 
invention. First, the contents of each of various infor 
mation-storing parts or areas will be explained, with 
reference to FIGS. 4 and 5a through 5e. As explained 
previously and shown in FIG. 4, information as to the 
kind of each of the characters displayed on the display 
screen of the CRT 1 such as the first and second charac 
ters, is stored in the character information storing part 
21, and color information with respect to each of these 
characters is stored in the color information storing part 
22. The information as to the kind of the characters and 
the color information thereof are stored in continuous 
storage areas of the storing part 21 and continuous stor 
age areas of the storing parts 22, respectively, in accor 
dance with the character display positions on the dis 
play screen of the CRT 1. Like a character code, color 
information of one character is stored in a one-byte 
storage area. The color information includes informa 
tion with regard to the display color (hereinafter re 
ferred to as “front color”) of a character and informa 
tion with regard to the background color (hereinafter 
referred to as “back color”) of the character. In FIG. 4, 
reference symbols RF, 6;: AND Bpat the seventh, sixth 
and ?fth bits of one byte correspond to a red front 
color, a green front color and a blue front color, respec 
tively, and reference symbols RB, GB and Ba at the 
third, second and ?rst bits correspond to a red back 
color, a green back color and a blue back color, respec 
tively. 

Referring to FIGS. 5a through So, when a character 
code is speci?ed, a character font corresponding to the 
speci?ed character code is read out from the character 
font storing ROM 8, and is temporarily stored in a stor 
age area P. Further, the inverted version of the pattern 
formed in the_ storage area P is temporarily stored in a 
storage area P. In the case where the character font is 
transferred to the refresh memory 10, data with regard 
to the character font is temporarily stored in one of a 
storage area R for red display, a storage area G for 
green display and a storage area B for blue display. The 
storing parts 21 and 22 and storage areas P, F, R, G and 
B are provided in the RAM 2 at predetermined ad 
dresses thereof. 
The editorial processing in colors will be explained 

on the assumption that the character code and color 
information of each of the characters to be displayed on 
the CRT 1 are previously stored in the character data 
storing portion (namely, character information storing 
portion) 21 and the color information storing portion 
22, and on the assumption that characters to be dis 
played on the CRT 1 have the same color throughout 
the display area and thus the same value is set in the 
whole region of the color information storing portion 
22. The inputting of data to the character data storing 
portion 21 and color information storing portion 22 can 
be performed by well-known techniques and therefore 
detailed explanation thereof is omitted. The flow chart 
of FIG. 6 brie?y shows a procedure for storing charac 
ter data in the character data storing portion 21. A 
program corresponding to the above ?ow chart is pre 
viously stored in the ROM 5. Referring to FIG. 6, a 
pointer is set to the start address of the character data 
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6 
storing portion 21 which is provided in a predetermined 
area of the RAM 2 (step 61). Thus, the character data 
storing portion 21 waits for input data for the keyboard 
4. A key on the keyboard 4 is depressed, to input a 
character code corresponding to the key. It is judged to 
step 63 whether the inputted character code is a code 
for indicating the termination of a data inputting opera 
tion or not. When the inputted character code is not 
such a code, the inputted character code is stored in the 
character data storing portion 21 at an address speci?ed 
by the pointer (step 64). In step 65, the address speci?ed 
by the pointer is incremented by one. Then, the process 
ing in step 62 is again carried out, that is, another char 
acter code is inputted by means of the keyboard 4. The 
above-mentioned operation is repeated, and thus char 
acter codes are successively stored in the character data 
storing portion 21. When it is judged in step 63 that the 
code for indicating the termination of a data inputting 
operation has been given by the keyboard 4, the data 
inputting operation for the character data storing por 
tion 21 terminates. 
Now, the editorial processing in colors will be ex 

plained below. FIG. 7 shows the main routine of an 
example of the above editorial processing. A program 
for carrying out the processing shown in FIG. 7 is pre 
viously stored in the ROM 5, and is executed by the 
microprocessor 3. Means for carrying out the above 
editorial processing is divided into ?rst to fourth func 
tional means. The ?rst functional means is editorial area 
setting means CRAS. A given area of the document 
displayed by the CRT 1 is speci?ed as a colored edito 
rial area by the editorial area setting means CRAS. The 
second of functional means is color setting means 
ECRS. The display color and background color of 
characters in the editorial area set by the editorial area 
setting means CRAS are speci?ed by the color setting 
means ECRS. The third functional means is color infor 
mation processing means CTLE for the color informa 
tion processing portion 22. The contents of that portion 
of the color information processing portion 22 which 
corresponds to the editorial area set by the editorial area 
setting means CRAS, are changed to color data which 
is set by the color setting means ECRS, by means of the 
color information processing means CTLE. The fourth 
functional means is characters font transfer means 
RMMV for rewriting character font data included in 
that part of the refresh memory 10 which corresponds 
to the editorial area set by the editorial area setting 
means CRAS. When respective contents of the charac 
ter data storing portion 21 and color information storing 
portion 22 are updated by the first to fourth functional 
means CRAS, ECRS, CTLE and RMMV, the previ 
ously-rnentioned display control part DC transfers the 
contents of the refresh memory 10 to the CRT 1, to 
display the document in a desired state. 
Now, the ?rst to fourth functional means CRAS, 

ECRS, CTLE and RMMV will be explained below in 
more detail. FIG. 8 is a flow chart showing the opera 
tion of an example of the editorial area setting means 
CRAS. A colored editorial area is set by storing the 
start and end positions of a desired editorial area in the 
RAM 2. In the example shown in FIG. 8, the start and 
end portions of the colored editorial area are speci?ed 
by a cursor on the display screen which has displayed a 
document. In more detail, a cursor displayed on the 
display screen is moved to a desired position by a cursor 
moving key which is provided on the keyboard 4. When 
the cursor reaches the desired position, a return key is 
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pressed, to indicate that the desired position on the 
display screen is the start or end position of the colored 
editorial area, and to store the desired position in the 
RAM 2. In this case, each of the start and end positions 
is given by one of various serial numbers such as [0], [1], 
[2], . . . and [n] which indicate the display positions on 
the display screen of the CRT 1. Now, the flow chart of 
FIG. 8 will be explained below. In step 801, the initial 
setting of cursor position is performed. That is, the 
positional value of the cursor placed at the start position 
of the display screen is set to [0]. In step 802, a key code 
is inputted by the keyboard 4. In step 803, it is judged 
whether the inputted key code is a key code corre 
sponding to a horizontal forward movement key HF or 
not. When the inputted key code is judged to corre 
spond to the horizontal forward movement key HF, the 
cursor position is advanced by one (step 804). When the 
inputted key code does not correspond to the horizontal 
forward movement key HF, the processing in step 805 
is carried out, that is, it is judged whether the inputted 
key code is a key code corresponding to a horizontal 
backward movement key KB or not. When the inputted 
key code is judged to correspond to the horizontal 
backward movement key HB, the cursor position is 
caused to retrogress by one (step 806). When the input 
ted key code does not correspond to the horizontal 
backward movement key RE, the processing in step 807 
is carried out, that is, the cursor is displayed at an up 
dated position which is obtained by the processing in 
step 804 or 806. Further, it is judged in step 808 whether 
the key code inputted in step 802 corresponds to a re 
turn key or not. When the inputted key code does not 
correspond to the return key, the processing in step 802 
is again carried out. The above operation is repeated till 
the cursor is placed on a desired one of the characters 
included in a document which is displayed on the dis 
play screen of the CRT 1. Then, the return key is de 
pressed, and it is judged in step 808 that the return key 
has been pressed. In step 809, the present position of the 
cursor is stored, as the start position of a colored edito 
rial area, in the RAM 2 at a predetermined address 
thereof. The processing in steps 810 to 817 is carried out 
to determine the end position of the colored editorial 
area and to store this end position. The processing in 
steps 810 to 817 is identical with the processing in steps 
802 to 809, except that the processing in step 809 is 
carried out to store the start position of the colored 
editorial area in the RAM 2 and the processing in step 
817 is carried out to store the end position of the above 
area in the RAM 2. Therefore, detailed explanation of 
steps 810 to 817 will be omitted. 
FIG. 9 is a flow chart showing the operation of the 

color setting means ECRS for setting the color of the 
editorial area. The flow chart of FIG. 9 shows the case 
where both the front color and the back color are set. 
That is, in the case where the front color is set, an “F” 
key is first depressed, and then color specifying keys 
such as an “R" key, a “G” key and a “B” key are oper 
ated. Further, in the case where the back color is set, a 
“Ba” key is first depressed, and then the color specify 
ing keys such as the “R" key, “G” key and “B” key are 
operated. The front and back colors thus determined 
are stored in predetermined storage areas of the RAM 
2. The ?ow chart of FIG. 9 will be explained below in 
more detail. In step 901, a key code is inputted by the 
keyboard 4, as in the previously-mentioned step 801. It 
is judged in step 902 whether the inputted key code 
corresponds to the “F” key for setting the front color or 
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8 
not. When the inputted key code does not correspond 
to the “F” key, the processing in step 901 is again car 
ried out. When the inputted key code corresponds to 
the “F” key, the processing in step 903 is carried out, 
that is, color information is inputted by the keyboard 4. 
In step 904, the front color (namely, the display color of 
characters) indicated by the inputted color information 
is stored in the RAM 2 at a predetermined address 
thereof. The processing in steps 905 to 908 is carried out 
to set the back color. In step 905, a key code is inputted 
by the keyboard 4 as in step 901. It is judged in step 906 
whether the key code inputted in step 905 corresponds 
to the “ a” key for setting the back color or not. When 
the inputted key code does not correspond to the “Ba” 
key, the processing in step 905 is again carried out. 
When the inputted key code corresponds to the “Ba” 
key, the processing in step 907 is carried out, that is, 
color information is inputted by the keyboard 4. In step 
908, the color information inputted in step 907 is stored, 
as the back color data, in the RAM 2 at a predetermined 
address thereof. 
FIG. 10 is a ?ow chart showing the operation of the 

color information processing means CT LE for process 
ing the color information stored in the color informa 
tion storing portion 22. According to the means CTLE, 
the display color of each of the characters included in 
that portion of the color information storing portion 
which corresponds to the colored editorial area set by 
the means CRAS, is set to the color speci?ed by the 
color setting means ECRS. In more detail, bits which 
correspond to the above characters and indicate the 
same color as speci?ed by the means ECRS, are set to a 
level “1”. As mentioned previously, the symbols RF, 
Gpand Bpin FIG. 4 designate the red front color indi 
cating bit, green front color indicating bit and blue front 
color indicating bit, respectively, and the symbols R3, 
G3 and B3 designate the red back color indicating bit, 
green back color indicating bit and blue back color 
indicating bit, respectively. Now, the flow chart of 
FIG. 10 will be explained below in detail. In steps 1001 
and 1002, the editorial area start address and editorial 
area end address in the color information storing part 22 
are calculated on the basis of the start and end positions 
of the colored editorial area by the means CRAS, and 
are stored in the RAM 2 at predetermined addresses 
thereof. Next, in step 1003, a pointer for indicating each 
address of the color information storing portion 22 is set 
at the start address calculated in step 1001. Further, it is 
indicated that the following processing is carried out at 
addresses specified by the pointer. In step 1004, the 
color information which has been stored in the RAM 2 
in step 904 of FIG. 9, is read out, and it is judged which 
of the red front color, green front color and blue front 
color is indicated by the read-out color information. 
One of steps 1005, 1006 and 1007 is selected in accor 
dance with the front color thus determined, and thus 
one of the bis “R5”, “63” and “Hg” at the address 
indicated by the pointer is set to the level “1”. In step 
1008, the color information which has been stored in the 
RAM 2 in step 908 of FIG. 9, is read out, and it is 
judged which of the red back color, green back color 
and blue back color is indicated by the read-out color 
information. One of steps 1009, 1010 and 1011 is se 
lected in accordance with the back color thus deter 
mined, and thus one of the bits “ B”, “G 3” and “B3” at 
the address indicated by the pointer is set to the level 
“1”. In step 1012, the address indicated by the pointer is 
advanced by one, to perform the above operation at the 
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next address. It is judged in step 1013 whether the ad 
vanced address is greater than the end address calcu 
lated in step 1002, or not. When the advanced address is 
greater than the end address, the color updating pro 
cessing terminates. When the advanced address is not 
greater than the end address, the processing in step 1004 
is carried out. 
FIG. 11 is a ?ow chart showing the operation of the 

character font transfer means RMMV. That is, FIG. 11 
shows the processing for modifying (or editing) the 
front color and back color of character fonts included in 
that portion of the refresh memory 10 which corre 
sponds to the colored editorial area. Now, the flow 
chart of FIG. 11 will be explained below in detail. In 
step 1101, those addresses of the character data storing 
portion 21 and color information storing portion 22 
which correspond to the start position of the colored 
editorial area set by the means CRAS, are calculated on 
the basis of the above start position, and each of these 
addresses is set in a pointer. Similarly, in step 1102, that 
address of the refresh memory 10 which corresponds to 
the start position of the colored editorial area, is calcu 
lated and is set in a pointer. Next, character font infor 
mation is prepared by character font preparing means 
GCP which will be explained later. Then, red, green 
and blue character patterns are prepared by character 
pattern preparing means CPG which will be explained 
later. Thereafter, in step 1103, the red, green and blue 
character patterns thus obtained are transferred respec 
tively to those addresses of the refresh memories 101, 
102 and 103 which are indicated by pointers. Such pro 
cessing is carried out throughout the colored editorial 
area. That is, in step 1104, the next one of that address 
of the character data storing portion 21 which has been 
calculated in step 1101, is set in the pointer, and further 
the next one of that address of the color information 
storing portion 22 which has been calculated in step 
1101, is set in the pointer. In step 1105, the contents of 
the pointer having stored that address of the refresh 
memory 10 which has been calculated in step 1102, are 
advanced by one character. In step 1106, it is judged 
whether an address indicated by each pointer is greater 
than an address corresponding to the end position of the 
colored editorial area or not. When the address indi 
cated by the pointer is not greater than the address 
corresponding to the above end point, the processing by 
the character font information preparing means GCP is 
again carried out. When the address indicated by the 
pointer is greater than the address corresponding to the 
end position, the above processing for the refresh mem 
ory 10 terminates. 
FIG. 2 is a ?ow chart showing the operation of the 

character font information preparing means GCP. Re 
ferring to FIG. 12, a character code is read out from the 
character data storing part 21 (step 1201). Then, a char 
acter font corresponding to the character code is read 
out from the character font storing ROM 8 (step 1M2). 
Incidentally, character fonts are stored in the ROM 8 in 
order of character codes. The read-out character font is 
temporarily stored in a predetermined storage area P of 
the RAM 2 (step 1203). An inverted version of charac 
ter font data stored in the area P is temporarily stored in 
another predetermined storage area F of the RAM 2. 
FIG. 13 is a ?ow chart showing the operation of the 

character pattern preparing means CPG. Referring to 
FIG. 13, red character pattern, green character pattern 
and blue character pattern which will be transferred to 
the refresh memories 101, 102 and 103, respectively, are 

20 

25 

30 

35 

40 

45 

50 

55 

65 

10 
prepared in the storage areas R, G and B of FIGS. 5a, 
5b and So, by means of red character pattern preparing 
means RPGN, green character pattern preparing means 
GPGN and blue character pattern preparing means 
BPGN. The operation of each of the means RPGN, 
GPGN and BPGN will be explained below in detail, 
with reference to FIGS. 14, 15 and 16. FIG. 14 is a flow 
chart showing the operation of the red character pat 
tern preparing means RPGN. Referring to FIG. 14, the 
zero clear is performed for the storage area R (step 
1401). Then, it is judged in step 1402 whether the bit RF 
in the color information storing part 22 has a level “1" 
or not. When the bit Rphas the level “1”, the character 
font information which has been stored in the storage 
area P in step 1203 of FIG. 12, is transferred to the 
storage area R (step 1403). Then, it is judged in step 
1404 whether the bit R Bin the color information storing 
part 22 has the level "1” or not. When the bit R3 has the 
level “1”, the logical sum of the character font informa 
tion which has been stored in the storage area F in step 
1204 of FIG. 12, and the character font information 
stored in the storage area R, is produced and stored in 
the storage area R (step 1405). 
FIG. 15 is a ?ow chart showing the operation of the 

green character pattern preparing means GPGN. Refer 
ring to FIG. 14, the zero clear is performed for the 
storage area G (step 1501). Then, it is judged in step 
1505 whether the bit Gpin the color information storing 
part 22 has the level “1” or not. When the Gphas the 
level “1”, the character font information which has 
been stored in the storage area P in step 1203 of FIG. 12, 
is transferred to the storage area G (area 1503). Then, it 
is judged in step 1504 whether the bit G B has the level 
“1” or not. When the bit Gghas the level “I”, the logi 
cal sum of the character font information which has 
been stored in the storage area F in step 1204 of FIG. 12, 
and the character font information stored in the storage 
area G, is produced and stored in the storage area G 
(step 1505). 
FIG. 16 is a ?ow chart showing the operation of the 

blue character pattern preparing means BPGN. Refer 
ring to FIG. 16, the zero clear is performed for the 
storage area B (step 1601). Then, it is judged in step 
1602 whether the bit Bpin the color information storing 
portion 22 has the level “1” or not. When the bit Bphas 
the level “1”, the character font information which has 
been stored in the storage area P in step 1203 of FIG. 12, 
is transferred to the storage area B (step 1603). Then, it 
is judged in step 1604 whether the bit B]; has the level 
“1” or not. When the bit B31188 the level “1”, the logical 
sum of the character font information which has been 
stored in the storage area F in step 1204 of FIG. 12 and 
the character font information stored in the storage area 
B, is produced and stored in the storage area B (step 
1605). 
As has been explained in the foregoing, a cursor is 

placed at the start position of that area of a document 
displayed on the display screen of the CRT 1 which is 
required to be emphasized by color display, and then a 
return key is depressed. Further, the cursor is placed at 
the end position of the above area, and then the return 
key is depressed. Thus, a colored editorial area can be 
set. Further, the above area of the document can be 
emphasized by color display, by operating a key corre 
sponding to a desired background color. Thus, a docu 
ment editing device is obtained which utilizes a color 
display device effectively. 



Re. 34,835 
11 

In the above-mentioned embodiment, a CRT display 
device has been used for display purposes. However, 
various display devices such as a liquid crystal display 
device and a plasma display device can be used in place 
of the CRT display device. Further, in the embodiment, 5 
the start and end positions of an editorial area have been 
set in such a manner that a cursor is moved to a desired 
position by a cursor moving key on the keyboard and 
then a return key is depressed. However, the above 
positions may be set by coordinate inputting devices 
such as a light pen, a ?nger touch input device, a tablet, 
a mouse, and a joystick. Further, various members hav 
ing the same function as the return key can be used in 
place the return key. 

Further, in the embodiment, various programs have 15 
been stored in the ROM 5. However, the programs may 
be stored in the RAM 2 before a word processor or the 
like is operated. That is, the programs are stored in the 
ROM 5 or RAM 2, depending upon the structure of the 
word processor or the like. 20 

In the embodiment, arithmetic operations based upon 
programs have been performed by the microprocessor 
3. Needless to say, general arithmetic and logic units 
similar in function to the microprocessor 3 may be used 
in place of the microprocessor 3. 25 

I claim: 
1. A device for editing a document in colors, compris 

ing: 
character information storing means for storing char 

acter identi?cation information as to each of a num 
ber of characters included in a document which is 
to be displayed on a display screen; 

color information storing means associated with said 
character information storing means for storing 
color information as to at least one of the display 
color and background color of each of said charac 
ters; 

display means for displaying a document on said dis 
play screen in a predetermined color, including dot 
pattern re?ush memory means for storing dot pat 
tern data based on information stored in said char 
acter information storing means and said color 
information storing means; 

editorial area specifying means for selectively speci 
fying a desired character or character string in the 
document displayed on said display screen, as an 
editorial area, by referring to said desired character 
or character string on the display screen; 

editorial area storing means for storing positional 
information corresponding to the editorial area 
speci?ed by said editorial area specifying means; 

color specifying means for specifying and storing at 
least one of the display color and background color 
of characters in said speci?ed editorial area of said 
document in the form of color specifying informa 
tion in response to an operator command; and 

color information processing means coupled between 
said editorial area storing means and said color 
specifying means for updating the contents of a 
portion of said color information storing means 
which corresponds to said editorial area, on the 
basis of color specifying information from said 
color specifying means, whereby dot pattern data 
stored in said dot pattern refresh memory means is 
modi?ed in response to said updating of said color 65 
information storing means. 

2. A device for editing a document in colors as 
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ing means includes a cursor displayed on said display 
screen, cursor control means for controllably moving 
said cursor on said display screen, start position specify 
ing means for specifying a ?rst position where said 
cursors is located by said cursor control means as the 
start position of said editorial area, and end position 
specifying means for specifying a second position where 
said cursor is located by said cursor control means as 
the end position of said editorial area. 

3. A device for editing a document in colors as 
claimed in claim 2, wherein said cursor control means 
includes a cursor control key provided on a keyboard 
and the movement of said cursor is controlled on the 
basis of a command from said cursor control key. 

4. A device for editing a document in colors as 
claimed in claim 2, wherein said start position specify 
ing means and said end position specifying means in 
clude a special key provided on a keyboard, and said 
start position and end position of said editorial area are 
speci?ed on the basis of a command from said special 
key. 

5. A device for editing a document in colors as 
claimed in claim 2, wherein said editorial area storing 
means includes a ?rst storage portion for storing infor 
mation as to the start position of said editorial area 
speci?ed by said start position specifying means, and a 
second storage portion for storing information as to the 
end position of said editorial area speci?ed by said end 
position specifying means. 

6. A device for editing a document in colors as 
claimed in claim 1, wherein said color specifying means 
includes a color specifying keys arranged on a key 
board, and the display color and background color of 
characters included in said speci?ed editorial area of 
said document are speci?ed on the basis of commands 
from said color specifying keys. 

7. A device for editing a document in colors as 
claimed in claim 1, wherein said editorial area storing 
means includes a ?rst storage portion for storing the 
start position of said editorial area and a second storage 
portion for storing the end position of said editorial 
area. 

8. A device for editing a document in colors, compris 
mg: 

character information storing means for storing char 
acter identi?cation information as to each of a num 
ber of characters included in a document which is 
to be displayed on a display screen; 

color information storing means associated with said 
character information storing means for storing 
color information as to the display color and back 
ground color of each of said characters; 

display means for displaying a document on said dis 
play screen in a predetermined color, including dot 
pattern refresh memory means for storing dot pat 
tern data based on information stored in said char 
acter information storing means and said color 
information storing means; 

means for displaying a cursor on said display screen; 
cursor control means for controllably moving said 

cursor on said display screen; 
start position specifying means for selectively speci 

fying a ?rst position where said cursor is located by 
said cursor control means as the start position of a 
desired editorial area; 

end position specifying means for selectively specify 
ing a second position where said cursor is located 
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by said cursor control means as the end position of 
the desired editorial area; 

?rst storage means for storing positional information 
as to the start position of an editorial area speci?ed 
by said start position specifying means; 

second storage means for storing positional informa 
tion as to the end position of the editorial area 
speci?ed by said end position specifying means; 

color specifying means for specifying and storing in 
the form of color setting information the display 
color and background color of characters included 
in an editorial area of said document in response to 
operator selection, said editorial area being speci 
?ed by the positional information stored in said ?rst 
storage means and the positional information 
stored in said second storage means; and 

color information processing means for updating the 
contents of a portion of said color information 
storing means which corresponds to said editorial 
area of said document, on the basis of color setting 
information stored in said color specifying means, 
whereby dot pattern data stored in said dot pattern 
refresh memory means is modi?ed in response to 
said updating of said color information storing 
means. 

9. A device for editing a document in colors as 
claimed in claim 8, wherein said cursor control means 
includes a cursor control key provided on a keyboard, 
and the movement of said cursor is controlled on the 
basis of a command from said cursor control key. 

10. A device for editing a document in colors as 
claimed in claim 8, wherein said start position specify 
ing means and said end position specifying means in 
clude a special key provided on a keyboard, and the 
start position and end position of said desired editorial 
area are speci?ed on the basis of a command from said 
special key. 

11. A device for editing a document in colors as 
claimed in claim 8, wherein said color specifying means 
includes color specifying keys arranged on a keyboard, 
and the display color and background color of charac 
ters included in said speci?ed editorial area of said doc 
ument are speci?ed on the basis of commands from said 
color specifying keys. 

12. A device jbr editing a document in colors, compris 
ing: 

(a) character infbrmation storing means fbr storing in 
formation of each of characters included in a docu 
ment which is to be displayed on a display screen; 

(b) color information storing means for storing color 
infbrmation as to at least one of the display color and 
background color of each of said characters; 

(c) editorial area specifying means for specifying a de 
sired editorial area of the document which is to be 
displayed on the display screen, in response to an input 
of an operator; 

(d) editorial area storing means for storing the editorial 
area specified by said editorial area specifying means; 

(e) color specifying means for specifying color informa 
tion specifying at least one of the display color and 
background color for certain characters of said docu 
ment displayed on the display screen in response to an 
input of the operator; 

(f) dot pattern refresh storing means for storing dot 
pattern ‘display in?rrmotion to be displayed on the 
display screen which is generated based on injbrma 
tion stored in said character information storing 
means and said color information storing means; and 
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14 
(g) color information processing means for updating the 

contents of said color in?rrmotion storing means 
which corresponds to said editorial area, on the basis 
of color specifying information from said color infor 
motion speci?ring means, whereby dot pattern infor 
motion stored in said dot pattern refresh storing 
means is modified in response to said updating of said 
color information storing means. 

13. A device according to claim 12, wherein said edito 
rial area specifying means includes a first memory storing 
a start position of said editorial area and a second memory 
storing an end position of said editorial area. 

14. A device fbr editing a document in colors, comprising 
an input unit and a processing unit, 

said input unit comprising: 
(a) editorial area specifying means for specr?ring a de 

sired editorial area of a document which is to be dis 
played on a display screen, in response to an input of 
an operator; and 

(b) color spect?ring means for specz?ring and outputting 
color information specifying at least one of the display 
color and background color of certain characters of 
said document displayed on the display screen in 
response to an input operation by the operator; 

said processing unit comprising: 
(0) character information storing means for storing in 
formation of each of characters included in a docu 
ment which is to be displayed on said display screen; 

(d) color infbrmation storing means ?rr storing color 
information as to at least one of the display color and 
background color of each of said characters; 

(e) dot pattern refresh storing means for storing dot 
pattern display infbrrnotion which is generated based 
on infbrmotion stored in said character information 
storing means and said color information storing 
means; 

(f) editorial area storing means for storing an editorial 
area of a document to be displayed based on input 
information from said editorial area specifying 
means; and 

(g) color information processing means for updating the 
contents of said color information storing means 
which corresponds to said editorial area stored in said 
editorial area storing means, on the basis of color 
specifying information from said color information 
specifying means, whereby dot pattern information 
stored in said dot pattern refresh storing means is 
modi?ed in response to said updating of said color 
information storing. 

15. A device according to claim 14, wherein said edito 
rial area speci?ring means comprises: 

cursor control means for controllably moving on the 
display screen, a cursor displayed thereon," 

start position specr?ring means for specifying a ?rst posi 
tion where said cursor is located by said cursor control 
means as the start position of said editorial area; and 

end position speci?ring means for specifying a second 
position where said cursor is located by said cursor 
control means as the end position of said editorial 
area. 

I 6. A device according to claim 15, wherein said cursor 
control means includes a cursor control key provided on a 
keyboard and the movement of said cursor is controlled on 
the basis of a command from said cursor control key. 

17. A device according to claim 15, wherein said start 
position speci?ring means and said end position specifying 
means include a special key provided on a keyboard. and 
said start position and said end position of said editorial 
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area are speci?ed on the basis of a command from said 
special key. 

18. A device according to claim 15, wherein said edito 
rial area storing means includes a ?rst storage portion for 
storing information as to the start position of said editorial 
area speci?ed by said start position specifying means, and 
a second storage portion for storing information as to the 
end position of said editorial area specified by said end 
position specifying means. 

19. A device according to claim 15, wherein said color 
specifying means includes color speci?ring keys arranged 
on a keyboard, and the display color and background color 
of characters included in said specified editorial area of 
said document are speci?ed on the basis of commands from 
said color specifying keys. 

20. A device according to claim 15, wherein said edito 
rial area storing means includes a ?rst storage portion for 
storing the start position of said editorial area and a second 
storage portion for storing the end position of said editorial 
area. 

21. A device for editing a document in colors, comprising 
a processing unit and a display unit, 

said processing unit comprising: 
(a) character information storing means for storing in 
formation of each of characters included in a docu 
ment which is to be displayed on a display screen; 

(b) color information storing means for storing color 
information as to at least one of the display color and 
background color of each of said characters; 

(c) editorial area specifying means for specifying a de 
sired editorial area of the document which is to be 
displayed on the display screen; 

(d) editorial area storing means for storing the editorial 
area specified by said editorial area specifying means,‘ 

(e) color specifying means for specifying color informa 
tion specifying at least one of the display color and 
background color of characters in each character of 
said document displayed on the display screen,’ 

(f) color information processing means for updating the 
contents of said color information storing means 
which corresponds to said editorial area. on the basis 
of color specifying information from said color infor 
mation specifying means; and 

(g) dot pattern refresh storing means for storing dot 
pattern display information to be displayed on the 
display screen which is generated based on informa 
tion stored in said character information storing 
means and said color information storing means. 
whereby dot pattern information stored in said dot 
pattern refresh storing means is modified in response 
to said updating of said color information storing 
means; and 

said display unit comprising: 
display means supplied with the dot pattern display 

injbrmation stored in said dot pattern refresh storing 
means for displaying a given character in a given color 
on the display screen. 

22. A device according to claim 21, wherein said edito 
rial area storing means includes a ?rst memory for storing 
a start position of said editorial area and a second memory 
for storing an end position of said editorial area. 

23. A device for editing a document in colors, comprising 
an input unit and a processing unit, 

said input unit comprising: 
(a) editorial area specifying means for specifying and 

outputting a desired editorial area of a document 
which is to be displayed on a display screen, in corre 
spondence with said display screen; and 
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(b) color specifying means for specifying and outputting 

color information specifying at least one of the display 
color and background color of characters of said doc 
ument displayed on the display screen; 

said processing unit comprising: 
(c) character in?vrmation storing means for storing in 
formation of each of characters included in a docu 
ment which is to be displayed on said display screen,‘ 

(d) color information storing means for storing color 
information as to at least one of the display color and 
background color of each of said characters; 

(e) dot pattern refresh storing means for storing dot 
pattern display information which is generated based 
on information stored in said character information 
storing means and said color information storing 
means; 

(f) editorial area storing means for storing a specified 
editorial area based on input information from said 
editorial area specifying means,’ and 

(g) color information processing means for updating the 
contents of said color information storing means 
which corresponds to said editorial area stored in said 
editorial area storing means, on the basis of color 
specijying information from said color information 
specifying means, whereby dot pattern information 
stored in said dot pattern refresh storing means is 
modified in response to said updating of said color 
in?ormation storing means; and 

(h) display means supplied with the information stored 
in said dot pattern refresh storing means for display 
ing a given character in a given color on said display 
screen. 

24. A device according to claim 23, wherein said edito 
rial area specifying means comprises: 

cursor control means for controllably moving on the 
display screen, a cursor displayed thereon; 

start position specifying means ?vr specifying a first posi 
tion where said cursor is located by said cursor control 
means as the start position of said editorial area; and 

end position specifying means for specifying a second 
position where said cursor is located by said cursor 
control means as the end position of said editorial 
area 

25. A device according to claim 24, wherein said cursor 
control means includes a cursor control key provided on a 
keyboard and the movement of said cursor is controlled on 
the basis of a command from said cursor control key. 

26. A device according to claim 24, wherein said start 
position specifying means and said end position specifying 
means include a special key provided on a keyboard, and 
said start position and said end position of said editorial 
area are specified on the basis of a command from said 
special key. 

27. A device according to claim 24, wherein said edito 
rial area storing means includes a first storage portion for 
storing information as to the start position of said editorial 
area speci?ed by said start position spect?ring means, and 
a second storage portion for storing information as to the 
end position of said editorial area specified by said end 
position specifying means 

28. A device according to claim 24, wherein said color 
specifying means includes color specifying keys arranged 
on a keyboard, and the display color and background color 
of characters included in said specified editorial area of 
said document are specified on the basis of commands from 
said color specifying keys 

29. A device according to claim 24, wherein said edito 
rial area storing means includes a ?rst storage portion for 




