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OUTPUT APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an image forming

apparatus for forming imagés at a plurality of resolutions.

- Related Background Art
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Printers are known as an apparatus for receiving
data from an upper level apparatus (host computer or
the like) and forming images. Apparatus of this type
include typeface printers, wiredot printeré, ink jet
pPrinters, laser printers and the like, depending upon
a difference of a mechanism fgr forming images._ Of
these printers, a laser beam printer turns on and off
a laser beam in synchronism with an image signal, causes
the laser beam to scan in the horizontal direction by |
using a polygon mirror, forms a latent image on a éhoto—
sensitive drum, and forms an image by using electrophoto-
graphy technique..

| Recently, there has been disclosed a technique

wherein the rotation rate of a palygon mirror is maae
variable to change theé main scan.resolution, and thé
transport speea of paperlis made variable to'Change
the sub-scan resolﬁtién.

A laser beam printer form$ each character by
a set of laser beam dots so that a character 6f a desired

size and style can be printed out. For this reason,
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;it is possible to down-load character patterns from

an upper level apparatus, and use an external Storage
device, a detachable certridge type character pattern
supplying_apparatus,'or the like. An image forming
apparatus has been proposed which outputs a font list
in order for a user to understand which character pattern
(font) can be used.

A conventional font list is limited only to
those lists having a fixed resolution so that fonts

can not be outputted at a plurallty of resolutlons.

In the case of scalable fonts, only a font list of fonts

hav1ng a predetermlned_51ze can be prlnted out, without

allowing font llStS ha_ g 51zes de51red by users. 1If

an apparatus can print out:ehefacters only at one resolu-
tion, there occurs no problem. aﬂpwever, if an apparatus
can prinﬁnout at a plurality of reselutione, it occurs
the case where if fonts designed for a partieu;ar

resolution are used at a different resolution, the

resultant characters become improper.

SUMMARY OF THE INVE&TION

It is therefore an object of the present invention
to provide an output apparatus capable of outputting
font list information suitable for a plurality of
resolutions.

It is therefore another object'of the present

i 3 . : . s
Nvention to provide an output apparatus comprising:
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storage means for storing font information; means for

L)}

generating a predetermined pattern in accordance with
said font information stored in said storage means;
means for instructing tb output a font list of said
font information; image forming means for outputting
said pattern generated by said generating means at a
plurality of resolutions; meahs for instructing to output
a list of said font informétion; and output means
responsive to an instruction from sa@d instructing means
0 for outputting a font list having a desired resolution.
It.is therefore a further object of the present
. invention to provide an output apparatus capable of
outputting said font list by changing the pattern size ,
‘to the size cbrrespbndiﬁg to the resolution at the time
15 of outputting said font list.
It is therefore another object of tﬁe present
invention to provide an output apparatus comprisihg
means for designating one font information from a plurality
of sizes, said apparaﬁus outputting said font list at
20 the size designated by séid designating means.
It is a still furiher object of the present
invention to provide an output apparatus wherein when
a }ist of font information is instructed to be outputted.

a Predetermined pattern is generated in accordance with

25

t s . '

he stored font information, and the generated pattern

is ' i
Cutputted to form an image and output a font list

havi )
Ng a desired resolution.
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1 BRIEF DESCRIPTION OF THE INVENTION

Fig. 1 is a block diagram showing the structure
of an image forming apparatus according to the embodiment

of this invention;

5 Fig. 2 shows the contents of the font management
table of the embodiment; | |
| Fig. 3 is a flow chart illustrating the'procedure
of forming the font management table of the embodiment;
Fig. 4 is a flow chart illustrating the detailed
10 procedure of forming the font management table of the
embodiment; .
Fig. 5 is a flow chart illuétrating the procedure
of outputting a font 1ist of the embodiment; and

Fig. 6 shows an example of the font list.
15 |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The embodiment of this invention will be described
with reference to the accompanying drawings.

<Description of Structure (Figs. 1 and 2)>

20 Fig. 1 is a block diagram showing the outline

of the structure of the image forming apparatus of an
embodiment. In Fig. 1, reference numeral 100 represents

@ controller having a function of analyzing and converting
_ .an lnPut.signal 120 from an ﬁpper level apparatus {(not
i % shown) into an image signal 121, and a function of sending
@ controy signal 122 to an image forming device 106

to
Notify a 2 designated resolution. The image forming
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1 gevice 106 receives the control signal 122 and image
signal 121 and forms an image having a designated
resolution.

The controller 100 of this embodiment is

5 constructed of an input interface 101 for receiving
data, a CPU 102 for contrélling procedures to be described
late; in accordance with programs included therein,

a character generator 103 for generating a character

in accordance with a designated character code and
10 character size, an image memory 104 for temporarily
storing a chéracter pattern, image data and the 1like,
an output interface 105 for reading an image from the
image memory 104 and outputting the image signal 121
at the timing.of an iﬁage clock corresponding to a
15 désignated resolution) a font table 107 for managing
available fonts, a foht memory 108 for registering fonts
which are down-loaded as the input data 120 from an
upper level apparatus, an interface socket 110 for the
connection ﬁo a detachabie font cartridge 109, a panel
20 111 for entering an operation command, and a re-writable
and non-volatile memory 112 which holds the data even
if power is turned.off.

The resolution is set to a predetermined value

wh ' . ' y . .
®N power is turned on: This resolution is being stored

25

in .
the non-volatile memory ‘112 or the like which stores

the g :
98ta even if power is turned off.

The resoliution is sent to the image forming
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1 device 106 via the oﬁtput interface 105 in the form

of the control signal 122 under the control of CPU 102.
Upon reception of the control signal 122, the image
forming device 106 sets the resolutions in the main
5 and sub-scan directions.
If the preset resolurion is to be changed, an
operator enters an instruction signal 123 from the panel
111 to make CPU 102 change the resolution. Alternatively,

the resolution may be changed in accordance with a

10 resolution change control command sent from an upper
level apparatus. Upon reception of the instruction
'signal 123 or the control command, CPU 102 instructs

the image forming device 106 to change the resolution.

<Description of Font>

Two types of character fonts are génerally known.
One type is a dot font which is composed of a set of

dots, "a ‘black dot being represented by "1" and a white

dot by "0". The other type is a scalable font or a

Stroke font. For the scalable font, the contour of
20 . . . . .
@ character is stored in the form of straight lines

an '
' d Curves. For the stroke font, the contour of a

cha , ' . )
Tacter jig stored in the form of skeletons and thick-
Nesg,

Both dot fonts and scalable fonts have merits
ndﬁ
% emerlts and are used in common in the same apparatus.

le fonts can generate characters of a desired
8i
Ze, byt it ta

fo kes a time to develop a character. Dot
ftg

ca
n 9enerate characters in short time, but the
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1 size of a character is fixed. A dot font character

P ——

changes its size when a resolution is changed. Assuming
that one point is 1/72 inch, the relationship between
the number of dots S, the resolution D, and the point

5 size P is given by the following equation (1).

P=8/Dx 72 ... (1)
Table 1
Point SIZE P
No. of DOTS
" 240 dpi | 300 api | 400 api
24 7.2 5.8 4.3
30 9.0 7.2 5.4
32 9.6 7.7 5.8
40 12 9.6 7.2
s 50 15 12 9
67 | 20 16 12

In Table 1, there are shown point sizes for

the numbers of dots frequently used at respective

2 resolutions 240 dpi, 300 dpi, énd 400 dpi (dpi = dot/inch).
The term "point" is generally.used in the art of this
#ield 4s a unit indicative of the size of a character.
The point size changes with the resolution even
if the same dot number is used. Therefore, it is neces-
P

Sary to consider the resolutlon when a font llst is

“Utputteq.
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<Font Management Table (Fig. 2)>

The font mangement table 107 storing a list
of available fonts is shown in Fig. 2. This font
management table 107 is generated or updated when power
is turned on or fonte are down-loaded.

As shown in Flg. 2, in the font management table
107 there are prov1ded an area 201 for setting a sort
data which discriminates between a.dot font and scalable
font, and between built-in font, font from font cartridge,
and down-loaded font,'ah area 202 for setting a font
name represented by'character codes, an area 203 for
storing a basic resolution of a dot font character,
an area 203 for setting the dot number (size) of a dot
font character, and an area 205 for setting the actual
address of a font. Font information of each font character
is stored in an area 210. The number of fonts in the
table 107 is stored in an area 206 and incremented by
1 each time the font information of a font character
is stofed.

For example,'at the baeic resoiution of 240
9Pi in Table 1, the dot numbers "24", "32", and "40"

are useq frequently. If the resolution is changed to
“40»

the corresponding dot numbers become "30",

» and "50". Thus, the'size of a character changes

¥ith the resolution. In the case of a character having
* large Possibility of being used at three resolutions,

Sue
h as 2 character hav1ng a dot number of "40", dots
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are designed to have a slightly larger thickness for

O

. 240 dpi resolution since they will become a little bit

larger. Whereas spaces between dots are designed to
be larger for 400 dpi'resolution since they will become

smaller and thus have superposition therebetween. In

‘this manner; characters are developed in accordance

with resolutions.
<Forming Manageﬁent Table (Figs. 3 and 4)>

Fig. 3 is a flow chart illustrating the procedure
of forming the font management table.107.

The procedure starts at step S301 when power
is turned on. At step S301, the informance of -fonts
stored in the character generator 103 are stored in
the font management table 107. At step S302, it is
checked if the font cartridge 109 is éonnected to the
socket 110. If not, the procedure terminates. If
connected, the information of the fonts_storéd in the
font cartridgé 109 are &dded to the font management
table 107 at step S303.

If fonts are down—loaded via the 1nput 1nterface
101 CPU 102 controls the procedure to start at step
8304 whereat the fonts are stored in the font memory
losg. Next, at step S305.the down-loaded fonﬁs are added
to the font managementltable 107 in the similar manner
38 the above-described built-in fonts.

The font management table forming routine at

s .
teps 8301, s303, and S305 is described in detail with
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reference to the flow chart shown in Fig. 4.

In this routine, the address at which a font
js actually present is called as a parameter. -For example,
at step S301, the font address of the non-volatile memory
112 is used as a parameter.

At step S401, by usiﬁg a set address, the font
information such as indicated at 210 in Fig. 2 is read.

Next, at step $402, the number of fonts in the area

. 206 of the font management table 107 is incremented

by 1. In accordance with the incremented number, there
is obtained the area in which the font information is
set. At step S403 the sbrt data of the font information
is copied onto the sort code area 201. At step 5404
the font name is copiéd:dnto the font name area 202.
Next, at step S465 it ‘is checked from the sort
data if the font is a dot font. If not, the control
advances to step S408. If it is a dot font, the control
advances to step S406 whereat the basic resolution is
Copied onto the basic resolution area 203. At the next
§tep S407, the dot size is copied onto the dot size
area 204. | |
After the above procedure, the actual font address
is set in the address area 205 a£ stép S408 to complete
the information setting procedure for one font. At
Step S409 it is checﬁea if the font is the last one.
i hot, the control returns to step S401 to repeat the

ab
OVe procedure.
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o After forming the font management table 107

in the manner described above, it becomes possible to
output a font list which will be described later.
<Printing Font List (Figé. 5 and 6)>

Next, the procedure of printing a font list

e

.of the font management table 107 will be described with
réference to the flow chart shown in Fig. 5.
In this embodiment, when -a font list switch

on the panel 111 is depressed, the procedure illustrated
0 in Fig. 5 starts. Upon completion of this procedure,

a clear and distinctive font list such as shown in Fig.

6 is printed out. The size of the printed-out  font

list matches the resolution used at that time.
_ Sample characters are printed out in their
5 particular 'sizes, but characters used for the. name,
size, and the like are printed out with predetermined
Standard fonts. Scalable fonts are printed out in the

Size stored in the non-volatile memory 112. This size

can be changed by entering a change instruction from

)]

the panel 112.

At step S501 the number of fonts in thé font
Inan"=“5!ement_ table 107 is set in a register. At the next
Step S502, standard fonts are 'selected, and tﬁe character
Patterns for the reso.l_ution 601 and items 602 shown
N Pig. 6 are developed via the character generator
103 into the image memory 104 at predetermined addresses.

he next position 'to the developed area is designated.

THIS SHEET HAS BEEN ‘
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At step S503 the first font in the font management table

- 12 -

107 is pointed out.

Next, at step S504 the sort code is checked
to see if the font is a scalable foht or a dot font.
In the case of a dot font, the control advances to step
s505 whereat standard fonts are selected again. At
step S506, the fon£ name is read so that a characterl
pattern corresponding to the font name is developed
via the charactei' generator 103 into the image memory
104, and thereafter the address is increment'éd. At
step 8507, the size is read and the equation (1) is
solved to o‘btain the point size. At step S508 :the
character 'pattern corresponding to the obtained 'point
number code is written in the image memory 104.

After writing the character pattern, the control
adVances to step S509 whereat fonts of the obtained
Size are selected. At step S520 character patterns
Corresponding to sample éharacter train codes (predeter-
mined train cbdes) are written via the character generator
103 into the image memory 104. | |

At the next step SSZl,_the address of the.-image
Flemory is decreased downward by one line to move to
the top of the next line. At the néxt step S522 the
°°n_tents of the register are reduced by 1 to thereafter
Point the next font information. If the contents of
the register is not "0", the control retufns to step

s .
504 to repeat the character pattern development procedure.

THIS SHEET HAS BEEN
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If the font is a scalable font at step S504,

the control advances to step S510 whereat the size stored

in the non-volatile memory 112 is set. At the n'ext

‘step S511 the font name is read from the table 107.

A dot pattern corresponding to a character code and

having the size set for the scalable font is generated
by the character generator 103 and written in the image
memory 104.

_ At step S512 a sample character pattérn having
the size set at step S510 is génerated by the character
generator 103 and developed 'in. a dqt pattern in the
work memory. At step S520 the dot pattern :|.s written
in the image memory 104. |

At step S523 after writing the last font in
the above manner, dot patterns developed in the image
nemory 104 are outputted via the output interface 105
to the image forming device 106 and printed out.

As deécribed so far, in an image forming apparatus
Capable of forming images at a plural:.ty of resolutions
as in this embodiment, it is possible to print a font
list having a proper size at each resolution, thereby
aVOiding' to seleCt.an erroneous character from the upper
levey apparatus. |

In printing out a font list of scalable fonts,
1t is possible to print fonts 6f desired sizes. In
Printing out a font list of dot fonts, it is poss:.ble

to Use only those fonts designed for a particular

’ THIS SHEBT HAS BEEN |
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resolution and print out a font list.

In the above embodiment, fonts can.be used at
any resolution. Instead, if dot fonts having a basic
resolution suitable for the present resolution only
are allowed to be used, the basic resolution only is
referred té. In printing out a font list of fonts at
only such a resolution, the following step is inserted
before step S505. |

In this step, thé present resolution is compared
with a bésic resolution in the management table 107.
If the resolution is the same, the following steps are
executed. If not, the controi advances to step 522
to move to the next font information. With this proéesses,
although other resolutions cannot be used, a most beautiful
font can be selected.

Furthermore, the size of a scalable font is
Set from the panel in this embodiment. Instead, the
Simah@y be set in accordance with input data from an
UPper level apparatus. The size may also be set by
USing switches such as a dual-ih-line switch and -the
like, | - |

As appreciated from the foregoing description
°f this invention, it is possible to print out a font
list of fonts at a plurality of resolutions. The resolu-
tion and character style may be designated in order
to Print out a font list of only those fonts having

a L
desired character style.
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CLAIMS:

1. -An output apparatua comprising:

storage means for storing font information;

means for generating a predetermined pattern
in accordance with said font information stored in said
storage means;

means for instructing to output a font list
of said font information; and

output'means responsive to an instruttion
from said instructing means for outputting a font list

having a desired resolution.

2. An output apparatus accordlng to claim 1,
wherein Sald output means outputs said font list by
changing the pattern size to the size corresponding

to the resolution at the time of outputting said font

list.

3. An oﬁtput apparatus accordingfto claim 1,
Vherein saig output means includes means for designating
One font information from a plurality of sizes, and
Outputs said font list at the size designated by said

designating_means.

4. An output apparatus according to claim 1,
ﬂuthét comprising means for deSLgnatlng a desired

es°1ution, and output control means for controlling
/

) 0
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said output means in order to output said font list

at a resolution designated by said designating means.

5. A method.of outputting a font-list comprising
steps of: |
storing font information;
generating a predetermined pattern in accordance
with said stored font information;
| instructing to output a font list of said

font information; and

responsive to said instruction, outputting

a font list havingéh_dggired resolution.

6. A method of outputtlng a font list according
to claim 5, whereln said font llst is outputted by
changing the pattern 51ze to the size corresponding

to the resolution at the tlme of outputting said font

list,

7. A method of outputting a font list according
to claim 5, wherein said step of outputting said font
list includes a step of désiénatingmone font information
from a plurality of sizes, and outputting said font

list at said designated size.

8. A method of outputting a font list according

% claim 5, further comprising a step of designating

N O O
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a desired resolutlon, and a step of controlling to

output said font list at sald designated resolution.

8. Control apparatus for a multi-font printer capable
éf'printing in a piurality of resolutions, comprising
means for instrucﬁing the printer to print a list of
available fonts in a font-representative format, and

means for scaling the format to one of the plurality

of resolutions.

10. Apparatus according to claim 9 in which the

selected resolution is the resolution at which the

printer is cﬁrrently arranged to operate.

11. Apparatus for generating a printed 1list of
printable fonts, éharacterised.in that the apparatus
is operable to select a size, resolution or shape
parémetei of the printed iist and print the list

accordingly.

12. A method of iisting the fonts available on a
multi-font, multi-resolution printer, comprising the
Step of selecting the resolution at which to print the

font list.
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