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1 OUTPUT APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

S | The present invention relates to an image forming

apparatus for forming imagés at a plurality of resolutions.

- Related Background Art

Printers are known as an apparatus for receiving
data from an upper level apparatus (host computer or

10 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

15 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..

20 R 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.

25 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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prFinters, laser printers and the I'i ke, depending upon a difference of a
mechani sm for forming images. O these printers, a |aser beamprinter turns
op ‘and off a Tmsywuﬁeanmﬂhmh chronismw th an inmage signal, causes the
Iaser bean1to |zontal direction by using a polygon nirror,
forms a Iatent to- sensitiyve,drum ‘and forms an inage by

usi ng electropho 0- graphy echnlque Recently t here has been disclosed a
techni que wherein the rotation rate of a polygon mrror is nade variable to
change the main scan resolution, and the

1 ;1t is p0551b1e 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
5 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
10 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:characters only at one resolu-
15 tion, there occurs no problem. However, 1f an apparatus
can printnout at a plurality of resolutlons, it occurs
the case where if fonts designed for a partiou;ar

resolution are used at a different resolution, the

resultant characters become improper.

20

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
%5 resolutions.
It is therefore another object'of the present

i 3 . : . s
Nvention to provide an output apparatus comprising:
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o easeeenen

transport speed of paper is made variable to change the sub-scan
resolution. A laser beamprinter forns each character by a set of [aser
beam dots so that a character of a desired size andl‘lmsﬁbeeHasazeexb&pmeunt ed

dut. For this reason, -2- it is possible to down ﬂlﬂ" Hmmg

patterns from-an upper |evel apparatus, ~agd-use an
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 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 - . '
he storeg font information, and the generated pattern

1s ! .
Cutputted to form an image and output a font list

havi )
Ng a desired resolution.
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device, a detachable cartridge type character pattern supplying apparatus,
or the Iike. An inmage form ng apparatus has been proposed whithoutputs—a
font list in order for a user to understand which character patstsleiuBEAtD taced

¢an be used. A conventional font list is limted only to those

a fixed resolution so that fonts can not=b%® outputted at a pl u“ﬂﬂiﬂ! m'r ',
resolutions. In the case of scalable fonts, only a font list o

having a predeterm ned size can be printed out, without allowi ng font lists
having sizes desired by users. |f

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 list 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 oé an

embodiment. In Fig. 1, reference numeral 100 represents

@ controller having a function of analyzing and converting
_ .an inPut.signal 120 from an ﬁpper level apparatus (not
i 25 shown)'into an image signal 121, and a function of sénding
® control signal 122 to an image forming device 106

to : .
 Dotify a designated resolution. The image forming
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an apparatus can _print out characters only at one resolu- tion, there

occurs no problem However, if an apparatus can print out at a plurality of

resolutions, it ocEmwﬁnmiﬁsBmmﬂ&mhhﬂre if fonts designed for a particul ar

Fesol ution are used resolutlon the resultant characters

becone i nproper. ENTICN glt_is therefore an object of the
[

present invention to prov e an output apparatus capabl e of outputting font
list information suitable for a plurality of resol utions.

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 character 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

1f power is turned .off.

The resolution is set to a predetermined value

when o . ' . X
\ ®N power is turned on: This resolution is being stored
S N
in ¢ . : . .
he non-volatile memory 112 or the like which stores
the g -
3ta even if power is turned off.

The resoliution is sent to the image forming
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therefore anot her object of the present

. i nvention to provide an
‘outp i ng - 3 - storage neans for storing font

i nf or Mgl ol HERLS R ‘generatlng a predeterm ned pattern in accordance
ath sal tlon stored in said storage neans; neans for
|nstruct FHUHH B a font list of-sgi«d font |nformat|on, | mage form ng
means f

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 resolution 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
2 . . . . s

0 a 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-

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

sealab
le f°nts can generate characters of a desired
81
e, byt it ta

£ kes a time to develop a character. Dot

Qnts
ca
n generate characters in short time, but the




sai d pattgern generated by said generating neans at a plurality of

resol uti gns; neans for instructing to output a-list of said font

informati'on; and output neans responsive to an instruction flhiofhesttiasiBeen Replaced
i nstructing nmeans for outputting a font list having a desire
It is therefore a further object of the-present invention to [ "“
out put "apparatus capable of outputting said font |ist by changin

. pattern size to the size corresponding to the resolution at the tinme of
outputting said font list. It is therefore another object of the present

f 1 size of a character is fixed. A dot font character

changes its size when a resolution is changed. Assuming
g 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).

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
15 50 15 12 ki 9
67 ' 20 16 12

In Table 1, there are shown point sizes for

the numbers of dots frequently used at respective

P20 Tesolutions 240 dpi, 300 dpi, and 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-

Sa . ' : . e .
*¥ to consider the resolution when a font list is

outPUtted-_
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I nvention tF provide an output apparatus conprising nmeans for designating
one font idfor ity of sizes, said apparatus outputting
said font I'ist at k@ﬁm ﬁ%%§ gpgted by said de5|gnat|ng neans. It is a
still further obje ent invention to provide an output .
apparatus wherein mm mlﬂmﬂ font information is instructed to be

out putted, a prede rn is generated in accordance with the

stored font information, and the generated pattern is outputted to form an
i'mage and output a font ‘[Tt havi ng a desired resol ution.

5 1 <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
5 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,
10 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, apd an area 205 for setting the actual
5 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 stored.
% 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
E 300 dpi, the corresponding dot numbers become "30",
x “40"' and "50". <Thus, the'size of a character changes

wit ' .
h the resolution. 1In the case of a character having
a la
Tde possibility of being used at three resolutions,

Such
as a character hav1ng a dot number of "40", dots
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-4- BRI EF SCRI PTION OF THE I NVENTION Fig. 1 is a bl ock diagram show ng

the strucure of an image form ng apparatus according to the enbodinent of

this invefjition; Fig. 2 shows the contents of the font eplaced
the enbodiiment; Fig. 3 is a flow chart illustrating the procedt“lﬂ"“ll |”I|
- =9 -

| are designed to have a slightly larger thickness.for
. 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
5 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
10 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
3 stored in the character generator 103 are stored in
' the font management table 107. At step S302, it is
15 checked if the font cartridge 109 is éonnected to the
socket 110. If not, the procedure terminates. If

connected, the information of the fonts stored in the

font cartridge 109 are added to the font management

table 107 at step S303.

2

If fonts are down—loaded via the input 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

teps 8301, s303, and S305 is described in detail with

THIS SHEET HAS BEEN
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of formn he font managenent table of the enbodinment; Fig. 4 is a flow
chart ill u tra;jnn the dprailed procedure of formng the font managenent
tabl e of the e Fi 5is a flowchart illustrating the procedure
of . out putt ng a gl ed enbodi ment; and Fig. 6 shows an exanpl e of
the font ') DE, TI ON OF Tgrla PREFERRED EMBODI MENT The

embodi ment: of th Il be deés bed with reference.-to the
acconpanyi ng drawnngs <Description-of Structure (Figs. 1 and 2)>

i reference to the flow chart shown in Fig. 4.

Ih 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

5 112 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.
Nexf, at step S402, the number of fonts in the.area

. 206 of the font management table 107 is incremented
10 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 S404

the font name is copied onto the font name area 202.
15

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

Ccopied onto the basic resolution area 203. At the next
20

Step 5407, 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 at stép S408 to complete
the information setting procedure for one font. At
Step S409, it is checﬁea if the font is the last one.
it Not, the control returns to step S401 to repeat the

ab
OVe procedure.
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Fig. 1is a
form'ng app
represents
I nput si gnal

| ock di agram showi ng the outline of the structure of the inage-
atus of an enbodinent. In Fig. 1, referenrcenurera—100

controller having a function of anal ygi | ng an
npu 120 from an upper |evel apparatus (néﬁs ot s B %cgﬁd i mage
signal 121, fand a function of sending a_ccjﬁnt_[ ol siﬁ m ”HE mi mage .

fornm ng devi.ce 106 to notify a designate

10

15

)]

resol uti ormi ng
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

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
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
listlmatches the resolution used at that time.

Sample characters are printed out in their
Particular 'sizes, but characters used for the. name,

size, and the like are printed out with predetermined

_st_andard 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 pane1l 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
in Fig. 6 are developed via the character generator
103 into thé image memory 104 at predetermined addresses._

T _ : .
he-neXt position ‘to the developed area is designated.
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devi ce 106
an i mage h
erbodi ment
CPU 102 for

eceives the control signal 122 and i nage signal 121 and forns
IMg a designated resolution. The controller 100 of this
S CTHisSheds HhsRberORepRtedi Nput i nterface 101 for receiving data, a

cont res to be described |later in accordance w th
| ude aracter_gqgeLator 103 for generating a
.acc '

prograns i

character | desi gnat ed character code and character
size, an inmage nenory 104 for tenporarily storing a character pattern,
i mage data fgand the |ike,

| At step S503 the first font in the font management table
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.
-5 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 character
pattern corresponding to the font name is developed
via the charactef generator 103 into the image memory
0 104, and thereafter the address is incrementcd. At
step S507, the size is read and the equation (1) is
solved to obtain the point size. At step S508 :the
H character pattern corresponding to the obtained'point
number code is written in the image memory 104.
_ 15 After writing the character pattern, the control
ﬁWances to step S509 whereat fonts of the obtained
Size are selected. At step S520 character patterns

Corresponding to sample character train codes (predeter-

mined train codes) are written via the character generator

2
0 103 into the image memory 104.

At the next step SSZl,_the address of thecimage
WEmory is decreased downward by one line to move to
the top of the next line. At the néxt step S522 the
c°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.
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an out put terface 105 for reading an image fromthe i mage nenory 104 and
outputtingghe i mage signal 121 at the timng of an i nage Tlrock
correspondigng to a designated resolution, a font table 107 f qhis SREGEHL B&n Re placed

avai | abl e ffonts, a font nmenory 108 for registering fonts whic
as the input data 120 fromangipper |evel apparat immm U"llu ",
ocket 110 for the connection to a detachable font

down- | oade
I nterface
entering an operation comand, and a re-witable and
non-vol ati Re nmenory 112 which holds the data even i-f power is turned off.

a panel fo

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

5 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
.10 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
memory 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
2

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
prJ-ntJ.ng 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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The resol uti is set to a predetermned val ue when power is turned on.

This resolut@on is being stored in the non-volatile nmenory 112 or the Ilke
whi ch storesfit he data even if power is turned offThlﬂ'ﬁEetrfbsEﬁemNW“i S se

to the i magel§f orm ng device 106 via the output i n the form
of the contr§l signal 122 under the control of CPU ptlon of
the control Rgignal 122, the inage - 14 -

| 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
5 are allowed to be used, the basic resolution only is
referred tc;. In printing out a font list of fonts at
only such a resolution, the following step is inserted
before step S505. |
In this step, the- present resolution is compared
0 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 procésses,
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

size may 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-in-line switch and -the
like, | o |
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 . :
desired character style.




ce 106 sets the resolutions in the main and sub-scan
| f the preset resolution is to be changed, an operator enters
on simagheelﬁﬁa‘eémplh&e panel 111 to make CPU 102 change the 6

Al tern solution may be changed in accordance wth
n changFuHH nd senl on1an upper |evel apparatus.
| on of S|gnal 3 or the control command, CPU

s the image forn1ng device 106 to change the resol ution.
of Font>

form ng de
di rections.
an instruc
resol ution.
a resol uti
Upon recep
102 instru
<Descri pti

1 CLAIMS: |
1. -An output apparatus comprising:
storage means for storing font information;

means for generating a predetermined pattern

[T

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
0 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 designating a desired

T . ) ' .
es°1utlon, and output control means for controlling
/

) 0




Two type
which is
and a whi
For the s
strai ght
is stored
scal abl e
appar at us

1

10

L}

of characfer fonts are generally known.” One type s a dot font
onposed of a set of dots, a black dot bEhisShest BRI BEERBLOY " 1"

e dot by "0". The other type is a scalab
al able font, the contour of a character a Jﬂ
i nes and curves. For the stroke _font,

in the form of skel etons.and tﬁicﬁ- ness.Both dot fonts and
onts have nerits and denerits and are used in common in the same
Scal abl e fonts can generate characters of a desired

roke font.
e form of .
char acter

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 hayingéh_dggired resolution.

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

to the resolution at the time 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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but it ta atinme to develop a character. Dot fonts can generate
characters@ n short time, but the -7- size of a character is fixed. A
dot font clgaracter changes its si z8his¥hest Has BessRéplatadon i s changed. Assumi ng

that one pgint is 1/72 inch, the rel i en the nunber of dots S,
the resol utgion D, and the point siz i the follow ng equation
(1). | o

- 17 -
a desired resolution, and a step of controlling to

output said font list at said designated resolution.

8. Control apparatus for a multi-font printer capable
5 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 |
10. Apparatus according to claim 9 in which the
selected .resolution is the resolution at which the

printer is cﬁrrently arranged to operate.

15 11. Apparatus for generating a printed 1list of
printable fonts, éharacterised.in that the apparatus

is operable to select a size, resolution or shape

parameter of the printed iist and print the list

accordingly.

20

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.

L




RECE T

(1) Table 1 Point SIZE P No. of DOTS 240 dpi 300

7.2 5.8 . 4.3 30 ' 9.0

9.6 7.7 5.8 40 12

15 - 12 9 67 20 ;
- 18 -

ABSTRACT:

] OUTPUT APPARATUS

An output apparatus includes a storage device
for storing font information; a unit for generating

a predetermined pattern in accordance with the font

LY

information stored in the storage device; a unit for
instructing to outpﬁt a font list of the font informa-
tion; and an output unit responsive to an instruction
from the inStructing unit for outputting a font list
having a desired resolution. .

10
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l.n Table 1] re are shomn poi nt sizes for the nunbers of dots frequently
used at resiective resolutions.240 dpi, 300 dpl and 400 dpi (dpi =
dot/inch). e term"point" is generally used in the art of this field as
unit indicatf ve of the size of a character. The point size changes with t
resol ution en if the same dot nunber is used. Therefore, it is neces-
sary to congjder the resolution when a ﬁqng list is outputted. '
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-8- <Font agenent Tabl e (Fig. 2)> The font mangenent tabte—107—stort+ng—a-

list of av@l able fonts is shown in Fig. 2. This font nanage Péheétﬁﬂlﬁ ﬁZplacul

. 1's generat or updated when power is turned on or fonts are

- As shown il Fig. 2, in the font managerment table 107 there aj‘g LII '
area 201 f setting a sort data which discrimnates between

scal abl e f

t, and between built-in fontz}gnt fromfont cartrldge

" NO. OF FONT |~206

SORT __ 201
NAME 202
BASIC
210 RESOLUTION 203
"~ SIZE L 204

~ ADDRESS L 205

" DATA FOR
NEXT FONT

/\/

FIG. 2

CPOWE‘R ON ) 301 (DOWN *LOAD)/S3O 4
FORM FONT TABLE

FOR.FONT STORED IN
CHR GENERATOR 103

LOAD FONT ONTO
FONT MEM 108

$302

FONT
CARTRIDGE 109
ATTACHED? .

S305
/

ADD THE LOADED
FONT TO TABLE I07

S303

ADD TO TABLE 107
FONT STORED IN
CARTRIDGE 109

( El‘\|D )
 FIG. 3




and down aded font, an area 202 for setting a font name represented by
characterfodes, an area 203 for storing a bast ' dot font

character,j an area 203 for setting the dot nunbepsd.zs Bedh RApigkRE f ont

character,! and an area 205 for setting the actual I font. Font
H M&Hj& ﬂlje nunber of
by 1 each

i nformati on of each font.character is stored in a
fonts in the table 107 is stored in an,ajga 206 a

time the font information of a font ch%/ggter is stored. For exanple, at
t he basic resolution of 240 '

( START )

|

READ 1 FONT SET Jf'34°'

NO. OF FONTS BY 1

|

COPY "SORT" DATA
ONTO AREA 20l I'JS403
' |

COPY "NAME" DATA S404
ONTO AREA 202

QFGNT 2.

YES

COPY “BASIC RESOLUTION'
ONTO AREA 203 —~S406
)

COPY “SIZE” ONTO S407
AREA 204

-\
INCREASE THE - ',,5402

SET ACTUAL_ADDRESS
IN AREA 205 S408

,$409

FlG. 4




e I, the dot——munbers "24", "32", and "40" are used frequently.
If the reyol Utm@héeﬁﬂé;h@éﬁg&ﬂa&&) 300 dpi, the correspondi ng dot nunbers

beconme "3@", an the size of a character changes with the
resolution. In &w rﬂljlchar acter having a large possibility of being
used at three r ! ch as a character having a dot nunmber of "40",

dot s - 9- 475

. (" START )
| SET NO. OF FONTS
‘ IN REGISTER ~S50I
1
SELECT STANDARD FONT}~S502

3

POINT THE FIRST FONT L.S503
IN TABLE 107
'S504

SCALABLE ? DOT

SCALABLE

gET TERMINED S50 SELECT STANDARD FONT}-S505
SZE I
STORE CORRESPONDING| o0
ST ) ' cg; PATTERN IN MEM |
CORRESPONDING | S511 r
N RMEQTE?E N | OBTAIN POINT Size  |S9507
T - T -
STORE - [TSTORE CHR PATTERN
CORRESPONDING }~S512 ar;: l&lulglgmc CODE IN }-S508
: CHR PATTERN _ | -
! IN WORK MEM | ~ . ™= I
SELECT FONT OF __ L S509
THE OBTAINED SIZE

r f
PONDI
STORE CORRESPO NG|,1$520

CHR PATTERN IN MEM
104

I
DOWN ADDRESS OF
MEM 104 BY 1 LINE —S521

,§522

DECREASE

#O_ REGISTER




are desi d to have a slightly larger thickness for 240 dpi
since the
desi gned t
and t hus

devel oped
3 and 4)>
font mana

resol ution
wll becone alittle bit |larger. Wereas spaces between dots are
be |l arger for 400 dpi resolution since they will becone snaller
ve superposition therebetween. In this manner, characters are

n accordance with resolutions. <Form ng Managenent Table (Figs.
ig. 3.is a flow chart iIIUStrgtigg t he procedure of formng the
ment table 107. The procedure”Starts at step S301 when power

RESOLUTION 2400P1}—— 601
NAME___ " SIZE  _SAMPLE ~+——602

L-MING 10p  PIMF —
603 | ' - 604
~GOTHIC - 12p Bef I F /> -

SANS SERIF S ABCabc

FIG. 6

—
heet Has Been Replaced
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_ akbhudu -4
I's- 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
i-s checked if the font cartridge 109 is connected to SR Tt

not, the procedure term nates. If connected the |nfor;g%ﬂggﬁ§ﬁhﬁﬂégﬂgﬁts :
stored in the font cartridge 109 are.added to the fon{ fanagenent tab) e} 107
at step S303. If fonts are down-loaded via the input {nf{ed@N8VIB8% Y 102

controls the procedure to start at step S304 whereat hé\fonts are stprgd
in the font nenory -

OUTPUT APPARATUS e

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an image forming
apparatus for forming images at a plurality of resolutions.

Related Background Art

Printers are known as an apparatus for receiving
data from an upper level apparatus (host compufer or
the 1like) and_forming images. Apparatus of this type
include typeface printers, wiiedot érinters, ink jet
printers, laser printers and the like, depending upon
a difference of a mechanism for forming images. Of
these printers, a laser beam printer turns on and off
é 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 photo-
sensitive drum, and forms an imagé_by using electrophoto-
graphy technique.

Recently, there has been disclosed a teéhnique
wherein the rotation rate of a polygon mirror is made
variable to change the main scan resolution, and the
transport speed of paper is made variable to change
the sub-scan resolution.

A laser beam priﬁter forms each character by
a set of laser beam dots so that a character of a desired

size and style can be printed out. For this reason,



108. Next, at step S305 the down-|oaded fonts are added to the font
managenent table 107 in the simlar manner as the above-cegg | ' '
fonts. The font nanagenent table form ng routine at steps . 8% Shikq
S305 is described in detail wth -10- reference to the flow chart sh

& 0 NGOV 1996

in Fig. 4. In this routine, the address,at which a font

-it is possible to down-load character patterns from
-an upper level apparatus; and use an external storage
device, a detachable cartridge 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 fdnt list is limited only to
ihose lists having a fixed resolutioh so that fonts
can not be outputted at a plurality of resolutionms.
In the case of scalable fonts,-only a font list of fonts
having a predetermined:size can be printed out, without
allowirng font lists'havingaSizes desired by users. If
an apparatus can print out-characters only at one resolu-
tion, there occurs no problem. .However, if an apparatus
can'printnout at a plurality of resolutions, it occurs
the case where if fonts designed for a partiéular
resolution are used at a different resolution, the

resultant characters become improper.

SUMMARY OF THE INVENTION

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

inv s . ' . s
éntion -to pProvide an output apparatus comprising:



Is actually present is called as a paranmeter. For exanple, at sﬁﬂ%Aé@@@NT

the font address of the non-volatile nenory 112 is used as a jpafamete A
Step S401, by using a set address, the font information suchjag i E;cated
at 210 in Fig. 2 is read. Next, at step S402, the number of forfit s DrNEWagos

area 206 of the font managenment table 30Z is increnented by 1. _
accordance wth the increnented nunber, there is obtained the area in
the font information is set: At step S403 the sort data of the
information is copied onto the sort code area 201. At step S404

storage means for storing font information; means for
generating a predetermined pattern in accordance with
said font information stored in said storage meané;
means for instructing to 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; means for instructing to output
a-list of said font information; and output means
responsive to an instruction from said instructing means
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 liét by changing the pattern size
to the size corresponding to the resoiution at the time
of outputting said font list. |
It is therefore another object of the present
invent;on to provide an output apparatus comprising
means for designating one font information from a plurality
of sizes, said apparatus outputting said font list at
the size designated by said designating means.
It is a still further dbject of the present
invention to provide an output apparatus wherein when
@ list of font information is instructed- to be outputted,
@ predetermined pattern is generated in accordance with
the stored font information, and the generated pattern
is outputteq to form an image and output a font list

havj :
Ng a desireqd resolution.



the font nane is copied onto the font nane area 202. Next, at
I's checked fromthe sort data if the font is a dot font. If ng
tontrol advances to step S408. If it is a dot font, the contr¢l

area 203. At the next step $S407, the-dét-size is copied onto i qumgyz
area 204. After the above procedure, the actual font address {iqd set int

for one font. At
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;

Fig. 2 shows the éontents 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
procedure of forming the font management table of the
embodiment;

Fig. 5 is a flo& chart illustrating the procedure
of outputting a font list of the embodiment; and

Fig. 6 shows an example of the font list.

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)>

Fig. 1 is a block diagram showing the outline
of the structure of the image forming apparatus of an
.emboaiment. In Fig. 1, reference numeral 100 represents
@ controller having a funcﬁion of analyzing and converting
31 input signal 120 from an upper level apparatus (not
Shown) into an image signal 121, and a function of sending

a
control signal 122 to an image forming device 106

to .
fotify a designated resolution. The image forming



step $409, it is checked if the font -is the last one. |f not,
returns to step S401 to repeat the above procedure -11- Aft
the font managenent table 107 in the nmanner descri bed above, i
possible to output a font list which will be described | ater.
Font List (Figs. 5 and 6)> -5 -

device 106 receives the control signal 122 and image
signal 121 and forms an.imége having a designated
resolution.

The controller 100 of this embodiment is
constructed of an input interface 101 for receiving
data, a CPU 102 for controlling procedures to be described .
later in accordance with programs included therein,

a charactér generator 103 for generatiné a character

in accordance with a designated character code and
character size, an image memory 104 for témporarily
storing a character pattern, image data and the like,

an output interface 105 for reading an image from the
image memory 104 and outputting the image signal 121

at the timing of an image clock corresponding to a
designated resolution, a font table 107 for'managing
available fonts, a font memory 108 for registering fonts
which are down-loéded as the input data 120 from an
upper ievel apparatus, an interface socket 110 for the
Connection to a detachable font cartridge 109, a panel
111 for entering an operation command, and a re-writable
and non-volatile memory 112 Qﬁich holds the data even

1f power is turned off.

The resolution is set to a predetermined value

whe .
" Power is turned on. This resolution is being stored
in ¢ ) :
he non-volatile memory 112 or the like which stores
the g
8ta even if power is turned off.

The resolution is sent to the image forming



-hbxt, the procedure of printing a font list of the font

. re . "REF AR
107 w Il be described with reference to the flow chart shpwa-ii 5.!§HEEH
-this enbodi nent, when a font list switch on the panel 111 ip depressed, Th
procedure illustrated in Fig. 5 starts. Upon conpletion thGi}Nchg@ur ,
a clear and distinctive font |list sueh6as shown in Fig. g ijs printed out.
The size of the printed-out font |list matches the resol utfi on usedat—thea¥

time. Sanple characters are printed out in their particu
characters used for the nane,

device 106 via the output interface 105 in the form

sizes, but

of the control signal 122 under the control of CPU lo02.
Upon reception of the control signal 122, the image
forminé device 106 sets the resolutions in the main

and sub-scan directions.

If the preset resolution 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
resolution change control command sent from an upper
level épparatus. 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 generally known.

One type is a dot font which is composed of a set of

dots, a black dot being répresented 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

a . . - . .
Character is stored in the form of straight lines
ang _
Curves. For the stroke font, the contour of a

Cha . : .
Tacter is stored in the form of skeletons and thick-

ness. .
Both dot fonts and scalable fonts have merits

ang d
e : . .
Merits ang are used in common in the same apparatus.

Scalap
. le fonts can generate characters of a desired
i

2e, but it ta

£ kes a time to develop a character. Dot

Onts
can .
. 9€nerate characters in short time, but the



size, and the like are printed out wth predeterm ned stangs ont s.
Scal abl e fonts are printed out in the size stored in the nprREmhpgy
nmenory 112. This size can be changed by entering a change §n
t he panel 112. At step S501 the nunber of fonts in the fo mapagenent
table 107 is set in a register. At the Rext step S502, stgndar O Nev e
sel ected, and the character patterns for the resolution -6@1 _itenms 602
shown.in Fig. 6 are devel oped via the character generator 103 into
i mage nmenory 104 at predeterm ned addresses. '

size of a character is fixed. A dot font character
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

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

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

In Table 1, there are shown point sizes for
the numbers of dots frequently use;i at respective
Tesolutions 240 dpi, 300 dpi, and 400 dpi (dpi = dot/inch) .
The term "point” is generally used in the art of this
fielq as a unit indicative of the siie of a character.

The point size changes with the resolution even
if the same dot number is used. Therefore, it is neces-

Sa . . .
'Y to consider the resolution when a font list is

“utputteq.



The next position to the devel oped area i s designated. - 12 - At step
S503 the first font in the font managenent table 107 is pointe e
at step S504 the sort code is checked to see if the font isja

or a dot font. In the case of a dot font, the control advanges
whereat standard fonts are sel ected aggin. At

<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 upda;ed when power
ijs turned on or fonts are down-loaded.
As shown in Fig. 2, in the font management table
107 there are provided 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, an area 202 for setting a font
name represented by character codes, an area 203 for
storing a Sasic resolution of a dot font character,
an are& 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 stored.
For example, af the basic resolution of 240
dpi in Table 1, the dot numbers "24", "32", and "40"
3re used frequently. If the resolution is changed to
300 dpi, the corresponding dot numbers become "30",
“4o”, and "50". Thus, the size of a character changes
“ith the resolution. In the case of a character having
a_large Possibility of being used at three resolutions,

Su
h as a character having a dot number of "40", dots



step S506, the font nanme is read so that a character patter
to the font name is devel oped via the character generator »
i mge menory 104, and thereafter the address is increnented At step SE
the size is read and the equation (1) is solved to obtain tfh -p&imyoyﬁs.
At step S508 the character pattern corra@sponding to the obfailned pol nt 6
nunber code is witten in the imge nenory 104. After wit]ng thech
pattern, the control advances to step S509 whereat fonts o he obt ai ned
size are selected. At step S520 character patterns '

are designed to have a slightly larger thickness for
- 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 Managemenf 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 cértridgé 109 is c;onnected to the
socket 110. If not, the procedure terminates. If
Connected, the information of the fonts stored in the
font cartridge 109 are added to the font managemeﬁt
table 107 at step S303.
If fonts are down-loaded via the input interface
101, cPyU 102 controls the procedure to start at step
S304 wWhereat the fonts are storéd in the font memory
108. wNext, at step S305 the down-loaded fonts are added
o the font management table 107 in the similar manner
3% the above-described built-in fonts.
The font management table forming routine at

s
teps S301, sS303, and S305 is described in detail with



corresponding to sanple character train codes (predeter- mn
are witten via the character generator 103 into the inmage
the next step S521, the address of the image nenory is decrefs :
by one line to nove to the top of the next line. At the next| s} Q?@iﬁ/the
contents of the register are reduced bé 1 to thereafter poi ft h§ 1996t
information. |f the contents of the™r 8i ster is not "0", tHe ‘eentsal

returns to step S504 to repeat the character pattern devel ogment procedure.

reference to the flow chart shown in Fig. 4.
In this routine, the address at which a font
is actually present is called as a paraineter. For example,
at step S30i, the font address of the non-volatile memory
112 is used as a parameter.
At step S401, by using a set address, the font
information such as indicated at 210 in Fig. 2 is read.
Next, at step S402, 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 sort data of the font information
is copied onto the sort code area 201. At step S404

the font name is copied onto the font name area 202.

Next, at step S405 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 resoiution area 203. At the .next
Step S407, the dot size is copied onto the dot size
area 204.

After the above procedure, the actuel font address
s set in the address area 205 at step ‘S408 to complete
the information setting procedure for one font. At
Step $409, it is checked if the font is the last one.

It Not, the control returns to step S401 to repeat the

2 -
bove procedure.



- 13 - If the font is a scalable font at step S504, the contfr
step S510 whereat the size stored in the non-volatile nenor
the next step S511 the font nane is read fromthe table 107
corresponding to a character code and having the size set ffor
font is generated by the character ggnfiaior 103 and Mﬁltt n |n
menory 104.

After'forming the fon£ management table 107
in the manner described above, it becomes possible to
m@put a font list which will be described later.

_.<printing Font List (Figs. 5 and 6)>

Next, the procedure of printing a font list
of the font management table 107 will be described with
reference to the flow chart shown in Fig. S.

In this .embodiment, when a font list switch
on the panel 11l is depressed, the procedure illustrated
in Fig. 5 starts. Upon completion of this procedure,
a2 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
Particular sizes,lbut characters used for the name,
size, and the like aie printed out with predetermined
Standard fonts. Scalable fonts are printed out in the
Size stored in the non-volatile memory 1l2. This size
€an be changed by entering a change instruction from
the panel 112.

At step S501 the number of fonts in the font
Tnagement table 107 is set in a register. At the next
Step $502, standard fonts are selected, and the character
Patterns for the resolution 601 and items 602 showﬁ'
“‘Fig 6 are developed via the character generator
lo3 into the image memory 104 at predetermined addresses.

Th
€ next pPosition ‘to the developed area is designated.



-

At step S512 a -sanple character pattern having the size set at step S510 is

generated by the character generator 103 and devel oped in
tthe work nmenory. At step S520 the dot pattern is witten i
menory 104. At step S523 after witing the |ast font
dot patterns devel oped in the i mage _ ry 104 are outputt
Interface 105 to the imge formng devi‘ce 106 and printed
so far, in an imge form ng apparatus capabl e of forn1ng
pIurallty of resolutions

inth

lern in
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At step S503 the first font in the font management table

-107 is p01nted out.

Next, at step S504 the sort code is checked

to see if the font is a scalable font or a dot

font.

In the case of a dot font, the control advances to step

§505 whereat standard fonts are selected again

At

step S506, the font name is read so that a character.

pattern corresponding to the font name is deve
via the character generator 103 into the image
104, and thereafter the address is incremented
step S507, the size is read and the equation (
solved to obtain the point.size. At step S508

character pattern corresponding to the obtaine

number code is written in the image memofy 104

loped
memory
. At
1) is
+the
d point

After writing the character pattern, the control

advances to step S509 whereat fonts of the obtained

Sl2e are 'selected.

Corresponding to sample character train codes

Rined train codes) are written via the charact

103 into the image memory 104.

At the next step S521, the address of

At step S520 character patterns

{predeter-

er generator

the image

Memory is decreased downward by one line to move to

the top of the next line. At the next step S5

22 the

COontents of the register are reduced by 1 to thereafter

Point the next font information.

If the contents of

t .
he register is not "0", the control returns to step

s .
S04 to repeat the character pattern development procedure.
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as in this enbodinent, it is possible to print a font I|i
size at each resolution, thereby avoiding to select an efr
fromthe upper |level apparatus. In printing out a font Ii
fonts, it is possible to print fonts of desired sizes. Ih | UiN@qu%a

font list of dot fonts, it is possibl g 4o use only those s _desi gned
a particular -

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

A dot pattern corresponding to a c_haracter code and
‘having the size set fér the scalable font is generated
by the character generator 103 and written in the image
memoxy 104.

At step S512 a sample character pattern having
the size set at step S510 is generated by the character
generator 103 and developed in a dot pattern in the
work memory. At step S$520 the dot pattern is written
in the image memory 104.

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

As described so far, in an image forming apparatus
Capable of forming images at a plurality of resolutions
§s 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,

e i5 possible to print fonts of desired sizes. In
pI"i“ting out a font list of dot fonts, it is possible

t
© use only those fonts designed for a particular



- 14 - resolution and print out a font-list. In the above enbodi nent, fonts
can be used at any resolution. Instead, if dot fonts havinjgsa.bas+e
resol ution suitable for the present resolution only are a GEdIENe
the basic resolution only is referred to. In printing outfajfont T1
fonts at only such a resolution, the fal Low ng step is i
S505. In this step, the present resolution is conpared wijt
resolution in the nmanagenent table 107. :

resolution and print out a font list.
In the above embbdiment, 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 to. 1In printing ouﬁ a font list of fonts at
only such a resolution, the following step is inserted
before step S505.
In this step, the present resolution is compared
with a basic resolution in thé management table 107.
If the resolution is the same, the following steps are
executed. If not, the control advances to step 522
to move to the next font information. With this processes,
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
size may be set in accordance with input data from an
UPper level apparatus. The size may also be set by
Using switchés such as a dual-in-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
* print out a font list of only those fonts having

a .
deSJ.red character style.



If the resolution is the sane, the follow ng steps are executed. If not,
the control advances to step 522 to nove to the next font infornation.

Wth this prothssiesHaeBdehRepioedot her resol uti ons cannot b¢ s
beauti ful font d. Furthernore, the size of
set fromthe p%muumllﬂﬂ !nm‘oodl ment~ U5nstead, the size
accordance wt om an upper |evel apparatug.
be set by using switches such as a dual-in-line switch p

! Zﬁqg“;}y
CLAIMS: |
1. An output apparatus comprising:
storage means for storing font information;
"ﬁeans'for generating a predetermined pattern
in accordance with said font information stored in said
storage méans;
means for instructing to output a font list
of said font information; and |
output means responsive to an instruction
f;om s#id instructing means for outputting a font list

having a desired resolution.

2. An output apparétus according to claim 1,
vherein said 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 output apparatus according to claim 1,
"herein said output means includes means for designating
Ohe font information from a plurality of sizes, and
Cutputs said font list at the size designated by said

designating means.

4.  An output apparatus according to claim 1,
3 .
“ther comprising means for designating a desired

T . .
€Solution, and output control means for controlling

TR R 00T




possible to print out a font list of fonts at a pluralit
ne resol u- ti oFhisihert HisdeenReplacedt vl e may be designated i

Th
out a font I|ist onts havisng a desired cha
15 - CLAI M - 16

1 : :

said output means in order to output said font list

at 2 resolution designated by said designating means.

5. A method of outpﬁtting 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 having. a4 desired resolution.

6. A method of outputting a font list according
to claim 5, whereih éaiaﬁfont list is outputted by
changing the pattern siig'ip the ‘size corresponding

to the resolution at the time of outputting said font

list.

7. A method of outputting a font list according
to claim S, wherein said.step of outputting said font
list includes a step of designating one 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

to Claim 5, further comprising a step of designating

* < L M $ * :




1. An out put control apparatus conpri sing: Asettlng nmeans_for setti

resolution; r

to the font

generating a
font data if
scal abl e font;

a font managenent table for a Thisiheet His e@fReP
di scrimnating whether a font i ﬁl

ead neans for Sequentially readlng font inforjng
s; discrimjng

nt or a dot |f¢nt,

nformati on read by S; generat|an‘nﬁhg
character pattern a pre etern]ned si ze bapefl on sca
sai d discrimnation neans dlscr|n1nates thatfthe

- 17 -
a desired resolution, and a step of controlling to

output said font list at said designated resolution.

8. Control apparatus for a multi-font printer capable
of printing in a plurality of resolutions, comprising
means for instructing the printer to print a list of
available fonts in a font-repreéentative 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 currently arranged to operate.

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

parameter of the printed 1list 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.

KA

ng a
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cal cul ati on neans for calculatlng a p0|nt S|ze in response to the
-resolutlon set by said setting nmeans and the font informjion read by said
tead means if said discrinination means discrininates th
dot font; and devel opment neans for developing, in the r
said setting neans, a list of scal able fgnts including ajfgnt nane,
information indicating that the font is”a scalable font, Jand 3ﬁbkghapg§

i ncluding a fABATRAGWS, t he point size cal cul ated by sai d calcu a

and .a character pattern corresponding to the font infor
read OUTPUT APPARATUS

An output apparatus includes a storage device
for storing font information; a unit for generating
a predeterminéd pattern in accordance with the font
.information stored in the storage device; a unit for
instructing to output a font list of the font informa-
tion; and an output unit responsive to an instruction
from the instructing unit for outputting a font list

having a desired resolution.

FIGURE 1

THIS SHEET HAS BEEN |
REPLACED

-
This Sheet Has Been R
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means. 2. An apparatus accordi ng to «cl.aim.l,, further conprising

desi gnation neans for designating the predeterm ned size. 3. An appar at us
according to claim1, further conprising print neans, with gvarjable
resolution, for printing the font list devel oped by said deyeREmREe
in the resolution set by said setting Tehns. 4.
conprising the steps of: setting a resolution;
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di scrim nating whether a font is a scalable font or a dot font, in response
to the font information read in said readi ng step; - 16 - generating a
character pattern of a predeterm ned size based on scal able font data if
said discrimnating step discrimnates that the font is a sc [ X
calculating a point size in respoms@ “to the

NO. OF FONT }~206

SORT 201
NAME L 202
BASIC
210 RESOLUTION 203
SIZE {204

ADDRESS 205

DATA FOR
NEXT FONT

/'—\__2
/—\__/

FIG. 2

(LPOWER ON ) <, (DOWN LOAD ) 50,
1 Z — 3 /

FORM FONT TABLE
FOR FONT STORED IN LOAD FONT ONTO

CHR GENERATOR 103 FONT MEM 108

S302

FONT
CARTRIDGE 109
ATTACHED?

S305
/

ADD THE LOADED
FONT TO TABLE 107

S303

ADD TO TABLE 107
FONT STORED IN
CARTRIDGE 109

| ¢ E;lD)
FIG. 3




resolution set by said setting step and the font information read in said
reading step if said discrimnating step discrimnates that the font is
a dot font; and developing, in the resolution set in said, ~Sgtting step a
list of scalable fonts including a font nane, |nfornat|on LT,
the font is a scalable font, and the cha?arter _pattern g

size calculated in said calculating step, and a characte
corresponding to the font information read in said readi

( sTarT )
\ i

READ 1 FONT SET |~54°'

\
INCREASE THE
NO. OF FONTS BY 1 S402

COPY "SORT" DATA - S403
ONTO AREA 20l _

1

COPY *NAME" DATA |_,s404 '
ONTO AREA 202

@:ONT? .

YES

COPY "BASIC RESOLUTION'l_s406
ONTO AREA 203
!

COPY “SIZE” ONTO L S407
AREA 204 -

SET ACTUAL ADDRESS |
IN AREA 205 ~S$408

S409

FIG. 4



5. A nethod according to claim4, :
designating the predeterm ned size. 6. A nethod according fqgr
further conprising the step of printing the font list develppps<
devel oping step in the resolution set in sald settlng step,f Uysi

having a variabl e resol ution. -4

( START )

)

further conprising the step of
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)

SELECT STANDARD FONT

¢

POINT THE FIRST FONT
IN TABLE 107
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Y
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_s5l0  |SELECT
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$

Y

STORE

STORE

CORRESPONDING |~ S511
CHR PATTERN

104

CORRESPONDING

CHR PATTERN IN MEM ..-S506

i

IN MEM 104 OBTAIN POINT SizE pS507
L 1

STORE STORE CHR PATTERN

CORRESPONDING ~S512 OF NUMERIC CODE IN }-S508

CHR PATTERN . MEM 104

IN WORK MEM Lo

¥
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-

STORE CORRESPONDING
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l«sszo

{
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CLAIM SHEET

1. An output control apparatus comprising:

setting means for setting a resolution;

read means for sequentially reading font information
stored in a font management table for a plurality of fonts:;
- discrimination means for discriminating whether a
font is a scalable font or a dot font, in response tc the font
information read by said read means;

generation means for generating a character pattern
of a predetermined size based on scalable font data if said
discrimination means discriminates that the font is a scalable
font;

calculation means for calculating a point size in
response to the resolution set by salid setting means and the
font information read by said read means if said discrimination
means discriminates that the font is a dot font; and

development means for developing, in the resolution
set by said setting means, a list of scalable fonts including
a font name, information indicating that the font is a scalable
font, and the character pattern generated by said generation
means and a list of dot fonts including a font name, the point
size calculated by said calculation -means, and a character
pattern corresponding to the font information read by said read
means.

2. An apparatus according to claim 1, further comprising
designation means for designating the predetermined size.

3. An apparatus according to claim 1, further comprising
print means, with a variable resolution, for printing the font
list developed by said development means in the resolution set
by said setting means.

4. An output control method comprising the steps of:
setting a resolution:
sequentially reading font information stored in a
font management table for a plurality of fonts;
discriminating whether a font is a scalable font or
a dot font, in response to the font information read in said

reading step;
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generdting a character pattern of a predetermined
size based on scalable font data if said discriminating step
discriminates that the font is a scalable font;

calculating a point size in response to the
resolution set by said setting step and the font information
read in said reading step if sald discriminating step
discriminates that the font is a dot font; and _

developing, in the resolution set in said setting
step, a list of scalable fonts including a font name,
information indicating that the font is a scalable font, and
the character pattern generated in said generating step and a
list of dot fonts including a font name, the point size
calculated in said calculating step, and a character pattern
corresponding to the font information read in said reading
step.

5. A method according to claim 4, further comprising the
step of designating the predetermined size.

6. A method according to claim 4, further comprising the
step of printing the font list developed in said developing
step in the resolution set in said setting step, using a
printer having a variable resolution.
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ABSTRACT: REPLACEMENT SHEET

OUTPUT APPARATUS

An output apparatus includes a storage device
for storing font information; a unit for generating
a predeterminéd pattern.in accordance with the font
information stored in the storage device; a unit for
instructing to output a font list of the font informa-
tion; and an output unit responsive to an instruction
from the instructing unit for outputting a font list

having a desired resolution.

FIGURE 1




