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BACK_GR@HDBYO: THE I NVENTION 1. Field of the Invention Thi s

inventiop relates generally to the field of printers and nore specifically

to printers capshesqfsmrinting in nore .than one font. |t FACIUSIIN2199
noted that there is a divisional application GB 9605217.0 derived fromthis
appl i cation. 2. Description of Related Art Early printers were
originally based upon the technol ogy of typevvrli'ters. As typewiter

technol ogy devel oped, so too did printer technology. However, tIhgSEeH:E BYen Replace
printers and typewiters were typically limted to a single typ ;

fixed attributes including spacing, height, pitch, style, strok Wmmtﬂ”m |
synbol set, and orientation. Special %E%@LWMS under’ |
bol di ng, often could only be perforned by the printer by backing up and
restriking. In nore advanced typewiters, the typeface could be changed by
physically renovi ng BACRGROURINIQF VENTDAK| or a wheel, that bore every
printabl e character. Later printers, eg laser printers, diverged from

typewiter technology. These printers did not have a set typeface, but
could print a variet -ofmmmange of attributes. The
conputer attached to a prhbserinvestibe abllates cymmeraldyt &q othee fisldt &f
as to how the printe kN h Il [ rd4Gindt@Rs (odyatald Yor
identify a "font” whpggnleg'{-g gg? gﬂpr-cghgg?%co?griga?%gt Q%tav%ﬁg m | ar‘%ﬁ'1 :
attributes. A font hESiaRiBgsigmRFSi&e" OPBefaRE: and is described by its
format (bitmap or scal able), spacing (fixed or proportional), height,
pitch, style (§g i tabic) g £: Wei o] , symbol set (eg English,
mat hematical),” and ofien

Early printers were on?;%?aﬁﬂy based upon the
technology of typewriters. As typewriter technology
devaloped, so too did printer technology. However, these
early printers and typewriters were typically limited to

10 a single typeface having fixed attributes including
spacing, height, pitch, style, stroke weight, symbol set,
and orientation. Spacial c¢apabilities, such as

underlining or bolding, often could only be performed by
the printer by backing up and restriking. In more
s advanced typewriters, the typeface could be changed by
physically removing a component, usually a ball or a
wheel, that bore every printable character.
Later printers, e.g. laser printers, diverged from
typewriter technoleogy. These printeras did not have a2 set
20 typeface, but could print a variety of typefaces having
a range of attributes. The computer attached to a printer
must be able to communicate to the printer as to how the
printer should print. These printer instructions
typically identify a "font" which is a set of characters
25 that have similar attributes. A font has an assigned
name, typeface, and is described by its format (bitmap or
scalable), spacing (fixed or propertional), height, pitch,
style (e.qg. italic), stroke weight (e.g. bold}, symbal set
(e.g. English, mathematical), and orientation (e.q.
30 portrait, landscape).
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OGENTER:, the conmputer co icates to the printer which font to use and
‘the information to be printed. In a popular application, the

comput er coW@A3I38MWs, not a font's nane, but the desired forRCRUS93/02199
.attributes. Next, the printer selects the appropriate font having the
desired attrlbutes fromthose it has available. To nake the selection, the
printer has a data processor (e.g. mcroprzocessor) that utilizes a set of

instructions called ﬂ@cﬁ%ﬁ | 0Qiifen ANl el’ OLESSAIesd S8n Rta@hen

other functions,

rlnter Initialization, H_a%/nths:ms
and error handl ipginter tPoH‘r' “‘ar% dopvPeRty yEhe Sompyt §rt‘6°‘i“1[‘)h‘-}‘ cessor
froma Font Li Sttmlﬁh.ﬂfezuwalchy fangr edeueénhmdtmermfmmmm mp@se in

which the fonts are |ocated. f d1agt hesdiidutle®’ 1S
sel ected from t & ?—‘b% ‘le st Iby t %&%tag%roc ésor B’X‘etg the‘J st fit
based upo® the atemMmnkentashahmokr @ SORL’Br BAPR he ‘(’:‘E)nﬁ”tﬂ gjesiged; ,

printing of the d@@maﬁs rm»e,stﬂcb byr iiitcexc osl destrs 1L e dpxdtatiehe
printer have the_desired nt av o€ n opt iyad he
Font List may haf@" T’h&:' Hég aet ﬁ%lu esﬂﬁg'v\ed\?é Hﬁ% %s% 02% rrﬂxalil be
selected at a tiavailables tI‘IQem@&Gat}}# M&FOPhaﬁhmé§tﬁﬁeh§%I%cﬁﬁ
Printers general bfoaedfbxf opé Sy avméxaé}iﬁdemwuhmatswmeaes aesmem:

downl oaded. or cagtr Resi font.s kno

are fonts%hich é?@é'ﬁ’g?ﬁ‘% Jr %r‘t"hte‘!lrp?]i‘."ﬁ;[(1 | ca re5| déegry
fonts are storedalnoremmnrysrremr( R@J‘}ncmnar wqdimomm¥%“‘f%se
skilled in the aghseDRWSEE] RRbRtakIntRests Windh edrert handienged into

the printer's user ndom access [0 h C RAM
is well known to thog‘éng’f(lﬁ’édtngeﬂr@yﬂ(v%%gﬁt @Sa?ﬁ? g%% Pg‘l:l'rf’%rmvabl e
medi a cont ai ni ngfrokt a pfent diked: whdch Eekusvabivianpriedeterm nedtm%%m y
stored i g ROM V\4@lr@sk 2hpacEl On | vhin GaRd t‘o‘ih'fte ars! Qacafw. priwé efont he

printer has acceps oY HeClk2a G R 501 b6t 15 S21LLLEPErdh the Font
List by the data processor by finding the best fit based
upon the attributes that are sent from the computer. Of
course, printing of the document as requested by the

20 computer regquires that the printer have the desirad font
available. Also, more than one font in the Font List may
have the desired attributes. However, only one font may
be smelected at a time, It is the data processor that
makes the selection. )

25 Printers generally have fonts available from three
sources - resident, downloaded or cartridges. Resident
fonts, also known as internal fonts, are fonts which are
manufactured into the printer. Typically, resident fonts
are stored in read-only memory (ROM). ROMs are well known

30 to those skilled in the art. Downloaded fonts are fonts
which are transferred into the printer’s user random
access memory (RAM) from the host computer. RAM is well
known to those skilled in the art. A font cartridge is
a removable media containing multiple fonts that, like

35 resident fonts, are typically stored in ROM. ‘When a
cartridge is plugged into a slot in a printer, the printer
has access to the fonts contained in the cartridge. A
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reSPeBY® font s typically a?} s?%red ?Pﬁ ROM However, resident fonts may

‘al so_be stoa?)cg e printer on a hard disk or ot her non-vo |.le
rewitabl e Stor g’g%c]ew ce. GCenerally, when the printer is f#&%d'%a‘(/%F%d on

-the data processor perforns an initialization routine that includes
transferring the resident fonts fromthe fard disk to the Font List in
menory. In this case, the resident fonts are transferred to printer RAM at
predefined menopyinder esseshave mdecthansbye spot mfaer cartaidgestten

resolved font selegLi ggsg@g;ﬁ C%ﬁ%eﬁiskmﬂté‘gtﬁiﬂlltyy ak@ LRerequige of

the fonts. Font selection con

han oneév\g n the
Font List nat ch&M: heBaverebut €8s ieent RPN MYs @ 1E0nHE: &F°F Poi?
fonts general | Ypbaheei-hanhaghasa afslkr bt Yotmex tnararvaliatdd ef @'nwx;taate

resi dent ont rs]e &Sﬁggr% ehvicEor e dhan. QQ9¢S|&;&n | ghd ﬂ{g‘ﬂt e{af@irst

cartridge af€ given separatespriorities. er con%tols t he
font selection PPWEEEdi BRNENE FHHID RFASEESPENPET EORAS (AT r+§’t’§llla|1r’f§a aPRri dges
into the slots. rout:LBblﬂiaﬂi’ S.nhypaeelﬁgaﬂmmngtuaé raaident pfadeifres. The
printerinitiaI| S 0 c Y 1 ithis3! ba8el N
response to a fri’% hgg con g’frpo\rw%%gt z'ri%gl kﬁ%eﬁ&&}m frﬂ"tt?'xaiﬁ zatron
procedures typi dde yl‘QlWe!iQni-'e Fﬁ%%%déFEs transterredi iPnngfJésqe&'eMna

cartridgggfonts. rmﬁahhymeﬁéf?ramgms been cycled or during printer
initialization, oaded fonts_are.renov S leg

sel ectively deI et e%m983523'f0 §nﬁ’5?‘n pﬁgx? ﬁBrngﬁggﬁéﬁ spggltal
initializati on cehestdon woafilictsdevt assigning epl‘étqniéw &9 ¥heaBOYIAFEK i n
the printer, inidd aineZ Fone.0eFnd! lsmbaﬁhuﬁesml.@ﬁ&w i1 e Grhiess imdberet

expensi ve. Ropedtia PRECoNS s Ene ont Tkbr REVHIR Roe pELs ffeg aui Y
connect i @As bet imethe bost dahputard iDewrdoaded fcmtmsepnarnﬂ-ér hangitd® |y, a
printer will hayy ek 5@ &F1p0 Rékt ' clPer Sdgé Stokbss TRaRS rduliddniter e
tonts. IXf there is more than one glot in the printer for
cartridges, the slots are given separate priorities. The
user controls the font selection by providing downloadable
20 fonts and/or installing cartridges into tha slots,
. Printers typically have initialization procedures.
The printer initializes whenever the power is cycled, or
may initialize in response to a front panel contrel or
external command. Initialization procedures typically
25 include procedures for recognizing resident and eartridge
fonts. Typically, after power has been cycled or during
printer initialization, downloaded fonts are removed. It
is also possible to selectively delete downloaded fonts
from printer memory through special initialization
30 commands. When resident fonts are stored on a hard disk
in the printer, initialization generally includes loading
of the resident fonts into memory.
Cartridges have many drawbacks. They are generally
expansive. Repaated insertion and removal can deteriorate
35 the electrical connections Letween a cartridge and its
socket in the printer. Typically, a printer will have
only one or two cartridge slots. This means that there

-
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\?EEE\&TMI\?% In the sizes aﬁ’c?l\_/%?r i'eat'ﬂalagd of fonts that can be used.

‘Doywnl oadabl e fonts al so have di sadvantages. A downl oadable font is

typi cally doWi 8d®8¥4each tinme the printer needs it. Downl oadiPtf/eS¥3002199
.froma conputer to the printer is tinme consum ng. Downl oadable fonts
occupy substantial conputer storage space, .and nore inportantly,

substantial printer storage and nenory spaée. If the printer is connected

{0 a conputer netyfnfrehk bdrfL1al) Inl PAL SVAIY oCAMVUE S AU 11 cRALEON K

be able to downl e srred Tont's.” Downl oadabl e forits al so can
updat ed, and eaclthadns@nerentifeBave downl oadabl e fonts in different
di rectori es. ResdwiaiohadhBles £bses haisoli hadeand bgedvaritesjedent fants

Them ceneral |y, AOREoRRELA GERE 18 FIPEERTR dfnildidelt Back CLasP cie 00

) ) ) gracerrent may danage
the ROV 0B the [pimter rRedshdtnorlowrleading gy APnEntren @ KWARUTEICAR be

i nconveni ent, ante@Ybrigter’ st Sk ldopdub@Rdi DodmlobdaBluhEdh e Sictapy

fonts are stored o har.d .di sk ip th rint -updat.es e i {Jd.Gluht, to
per f orm sur]“fa{'taq%@'a&n CSBf‘ég?r o’f%q%ﬁgepgé%%gn‘t %liﬁlvlé‘ﬁ?% Oinngé%rféa?%\} fde an
i mproved font | oasibekandtionlager iavkers dtaraigen angs tmenat §R3qk-er s<fofBRat i ng
for practical purposfer hqsabesné®tdd orad hi nedmphit@ss. neewbrkpl aid y ilsn a

manner requiring yncomlj cated el ectronic arrangenent. N cQrdance
with a fi aspe ?BH%%%ﬁPWnSQHPPg?FtWZr&?? JSefuREK SF igr?ei% ;Q):rol nt er
conprising a dat adewmbestdhe degiredsfontae downdoadablenteyts aEa S@Fnt r ol

responsive to usepe CRIFRIEULENQoP ipglate 2l FihddAVeWEry CELESTEeY ORUBt AR t he
capability of receivying, and storjng downl oaded fonts

; t.h f
“operating the dat P a0A L8R FMBHF AT, BaY; e &qwnloadablg PE4P

different directories.

15 Resident fonts also have disadvantages. Resident
fonts stored in ROM may only be changed by removing the
ROM chips and replacing themn. Generally, ROMs are
fragile, and removal and replacement may damage the ROMs
or the printer. Furthermore, such removal and raplacement

20 can be inconvenient, and may require a skilled technician.
Even when resident fonts are stored on a hard disk in the
printer, updates are difficult to perform.

SUMMARY _OF THE INVENTION
It is an object of the presment invention to provide
25 an improved font loading, storage and selection éycten for
printers, obviating for practical purposes the above-
mentioned limitations, particularly in a manner requiring
uncomplicated electronic arrangement.
These and other objects and advantages are achieved
30 in a printer which, in accordance with a preferred
enbodinment of the present invention, has fonts stored
internally in a manner similar to that of resident fonts
and yet assigned a selection priQrity as if the fonts were
stored in cartridges. As explained in greater detail
35 below, these fonts are stored in "virtunal cartridges”
which are actually on the hard disk or other memory of the
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i ndENFaBYve of a virtual catrl ge 1n the data storage device, the virtual
‘cartridge CW%F{&Q at |east one font and information indi cat ive of th

fonts and s the printer on the data storage device; ’US93(Q?)‘99
.loading the fonts of the selected virtual cartridge fromthe data storage
device to the nenory; (c) associ ating a priority with the fonts

| oaded fromthe selected virtual cartridge relative therhis8hdetieiBedn®aplacednd
downl oaded f ont $rinter orl BonpuOEranfszapd .t h a second asp sent

i nvention there is provided a nmenory arrangenent incl udlﬁmm&migm nory
portion and a working nenory portion, the control nenory se-in
conjunction with a pr| nt er corrprl sing a data processor coupled to-the
control nmenory psH G D 2A0R ) ®qGor storing a plurality of
font groups for el 0 font cartr| o ro a |

engi ne, the control é’t off ng ?a %co’}ﬁ 0 progrgg)tr(n fc(%irZl g”a_gé’?enta%gf
resident fonts, Qﬁt@dimmtgpﬁupspsl-bt%ﬁ enplaydngavarsuel gprtdehdess - and
downl oadeg fonts, t s hiet 9 fla’,VIanalat;t-ahhuesé,e*mpreomm Aoppyadisk

I ncl udi ng instrutlons far.controlling t [ (a)
accept a first t‘ﬁ'tt&.ldh FHEL%’f)nTWQI}o é’gftggi ‘?ae%éxold est'he f ont
groups to be made adtigpwsiebide iBonnpexanpiyy, ofeacneoprymapowﬁ & RAIRSer.
conprising at |east piguded 1@Gn oA Fs@bl B aNYisehi ) cca¥tdimyd auie

(b) associate a pI’IOI’It.%gWIth t he se ﬁﬁt‘ﬁyf‘-‘g‘% groug rel ative to the
resi dent fonts, Phe® RRIRTETIEFPABYLNT ¥ t groups previously
associ at a®; (Bdguraiforia edeieppmplet b€ prSMErT&ﬁlq)rJtl’hta datiptearhe

print data speci gl f@,ﬁ{ qur,q._gqlf gg{.tﬂaééput es for printing, select a font
fromthe resi dent o%#t 1{% f.ont gr | oaded fonts s‘_ed
|

ou 0
upon correspondence ? Agntd af?li’gm’e% W?%ﬁg agy ¥ o Pfe ANTHS
attributes, and emsoginent tof aspuihterdenployiong virtual cartridges.
REPLACENENT SHEET 6 BRI EF
DESCRI PTI ON OF THE DRAW NGS

t on

15 in accordance with one aspect of the present
invention, physicel font cartridges .are replaced with
“virtual font cartridges.® As used herein, the term
"virtual cartridge" refers to a collection of fonts as
normally found on a cartridge, except that herein the

20 fonts are stored in the printer’s nonvolatile memory. As
explained in greater detail below, once a virtual
cartridge is mounted, the virtual cartridge emulates a
cartridge. '

e d bodimen
25 Referring now to Figure 1, there is shown a printer
5 which includes a data processor 10 connected to a floppy
drive 30, a hard disk 40, a memory 50, a front panel 60,
and a print engine 20. The mechanisms of the first
illustrated embodiment that permit virtual cartridges to
30 emulate cartridges include the hard disk 40 and floppy
drive 30 for storage of the virtual cartridges; a data
processer 10 to control the other components, including
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enpEyBg vi rtual cartridgés. Figure 2 is a diagrammati c exanpl e of
a flQppy dis with a printer enploying virtual cartridges,

Figure 3 is g‘r’lég)s("al?r%ﬁe of a menory map of a printer. Fifgd/ ESB/H%,,
-exanple of a Virtual Cartridge Table in a printer enploying virtual
cartridges. Figure 5 is an exanple ¢, a Slot Table in a printer

enpl oying virtual cartridges. Figure 6 is a schematic bl ock di agram
of anot her enbodivirtuxlf egaptrhfige plagemegtvikagid ¢Eart rnampeping the

DESCRI PTI ON CF THE; ERRER I I conrd L t4 Qe s@spect
of the present iﬁen |_oln, phf/rgly?a %%%éﬁrﬁ éigg g?é regi&:e l\?\lﬁ!&t ﬁ@'
"virtual font car3nd dgds" memeryseclOneraith, Rriat; cManagenenty Logic  4g&-
refers to a col | epérforniing @hes prdneobpet-hyidwsincien nfamdayt Sodge, stozept
that herelny the fonts Arg shgresh dil honRE! DLELcEd Uy YRRAULLE, B IREAL

| east until” the fonts are ready to be use y e prrnter. explained in

greater detail bebefifennter asfemhlingc fher puynt dagm it &P Rehddedivegsd
cartridge emul at ego ark@rprintdeEngine 20, aFVRPELWRREEERRERJEIVEADIMENE to

brocessor 10" connBEPEd 3 it 1o sme zdhad Bakffloen SH dhd Hepl S0 3
front panel 60, af@, aapdimtSteyi Fable S54heo nekirmiasisislf afhdlg mounted

ol ude T he har d e e D ) 0°
Lgftlrji Sges; a dat 3°B€5%§%§%r % P%é/cc?grﬁipgl UpRE 55??1"5’ %’gﬁp‘g’rf@n]ta& éll{]c#%]di ng
REPLACEVENT SHEETdisplaying status information and vimtuxlacprtdddgnnnRfsent
Logic for managi ng thenVi theal G3ee | diPfudtirated Nadbodiitent(). f¥DAfMAXri ve
30, and in MemOrY osPrefised AN VRRROSTED' 160804 E00nPE LBVABIL S M

15 volatile data storage device, such as a floppy disk 35 in
the appropriate operating system file format, such as MS~-

DOS format. Of courge, other file formats may.be used,
such as Macintosh, Unix, VMS, etc. The virtual cartridges
are then transferred and stored in a non-volatile read-

20 write data storage device such as a hard drive 40. In the
first preferred embodiment, virtual cartridges are
sagregated on the hard disk 40 in a predetermined
directory (e.g. %"\vfonta" in MS5-DOS format as shown in
Figure 4).

25 ~ The data storage device need only support a file
system. Therefore, devices such as floppy drives, RAMs,
tape drives, CD-ROMs, magneto-optical disks, ete., may also
be used. Preferably, the particular embodiment, to
identify particular cartridges, relies upon the

30 cartridge’s name wherever possible rather than, for
example, its location. This permits even greater data
storage device independence. _

In another embodiment, virtual cartridges are
communicated to the printer from an external connection,

a5 similarly to downloaded fonts. However, the virtual
cartridges would be given priorities as if they were
cartridges, as is discussed below. In fact, nearly any

—_—
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ass I7'ng the print data 9%) to be delivered to the Print Engine 20, a
Virtual Cart gy, le 53 to store a list of the virtual cart he
hard di sk 40, 69%(1?% ot Table 54 to store a list of the rmunt';(lt'ﬂgﬁci,ﬁéﬁ
cartridges; and a front panel 60 including controls 61 for accepting user

I nput and display 62 for displaying status 4 ,nformation and virtual
cartridge nanes. In the first illustrated enbodinent, vi rtual
cartridges are i mdtimd foroddeilvér imy hecrbrtbhl cwrtrivglest nh¥ BRitsest.or age
devi ce, such as aE“;‘._ll.ppmé= digaknd®ikn e SPPIRRoRES OBP' aphyLisyBt &arfd | e
format, such as Ms- DQOS nén bb gﬁ P other file ?o?ﬁna may ‘be used,
such as Maci nt osHax 4 e“\flVB etc. The virtual cartridges are then
transferred and, stormafenringnen- rogate! 2, rirte Usi shovata diapagemadsd ce
such as a Rhard dr the f ed e dl‘gﬁg #iral
cartri dges% are se%r g%teé?on;]t ﬁ%@ddg‘gﬁ E‘:‘rf(’) Qor arm%re eterm\rlll:s *
directory (e.g. "enpkKing virtpabaartsridgesas %B%Blwmmretﬁﬁ fl':’F’PYThe
data storage devigesxessl wﬂ%wm&ﬁf&bheisystm fimgeiage, ardb\d 26

such as fl oppy dr| a riye %0\4115 ks,
etc. may al so be usg(;é reRAﬁI\é'rst erg’gs an%‘ §7%’aratn cu°htga?rg%| men% zﬁ?% jlj) entify
particul ar cart rTRge§loppyeldiisk iﬁpoﬁﬂntﬁ@néﬂn r pege: $hagmengh ey tglal
possi bl e nat her tégftridje £xahdisl tﬁahpr@,tlm ﬂi ypas.aktssedmﬁmt er

car it dges ar Seﬁéﬁﬁ%r#‘ﬁ B8 Erdnper, ZRCR PTEL s TR APoL RpbR e
simlarly to downdmadRdfidat de.9. HIROVBEER R vaﬁlt)uala@r!lrﬁﬂgéérm’m’ﬁ? be
given priorities ps.4f bbSyrRIENE s&s;trléiﬂ.%t@toﬁuﬁ# Cké&lea/vidru

fact,. nearly any

the virtual cart rf‘h’é%%e e} 940 ERY subdirectory (e.g. 7. WUz ke 48871 N

15 In the first preferred embodiment, there is an ID file
36a, 37a on the floppy disk 35 for each virtual cartridge
stored thereon. In this example, the eight character MS-
DOS file name of the ID file 36a, 37a is the same name as
that of the subdirectory 36b, 37b but with the extension

20 "ID"., The ID file 36a, 37a contains identification
information for the associated virtual cartridge:'stored
.in fields. In the first illustrated embodiment, the ID
file 36a, 37a contains identification information in the
following fields:

25 FONTS

<cartridge name>

<copyright information>

<any other useful information, for example, a
list of the fonts contained in the font file>

30 These fields are syntactically separated.

In the first preferred embodiment, only the ID field
"FONTS" and the <cartridge name> field are used by the
printer. The other fields are informational only. The
name associated with a virtual cartridge and stored in the

35 <cartridge name> field is used in the first preferred

' embodiment to select the virtual cartridge from the front
panel display 62 for loading to the hard disk 40 or

* This Sheet Has Been Replaced
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? 2, there is shown d| agranmati c exanple of a floppy disk 35 for

use wth a pr, e npl oyi ng V|rtual cartridges. In this exanple, the
f1 oppy di sk *8 #ﬂ?% 4ns identification (ID) files 36a and 37a, PCf’U593’°2l99

'subdi rectories 36b and 37b, and fonts files 36c and 37c. The fl oppy disk 35
can contain nore than one virtual cartridgeg,  In this exanple, the floppy
di sk 35 contains two virtual cartridges. Each virtual cartri dge conpri ses
an IDfile (e.g. t£MIHR £&' md@dry d0od a vwbsli seclidcrukseq. moEURMIRY
36b), with the fontf be| ng stored |n a single file in the subdlrectory
(e.g. "COUR ER HPR® In the first preferred enbodi nent, there is an
ID file 36a, 37a on t‘ht—,th Izngaydsi the 3tonta tdaehd6e: 11k, &8et PRRG LS ttheed

thereon. In this gxpedl £1¢ MPee) Wiic Gtoraat gh Khe @@Edité@tmw tm I D

file 36a, 37a is the s s that of .th t or
with the extensio "Iﬁ?%a\hﬁ‘g F e %atﬁag'/%y%gl g‘?ntg“lydé ?I £ cat 1 on
information for twkthssotiffieseny exgahsiani r i Thye %ﬁ@nedohnlﬁ¢€¢ﬁ%es 1the he

first illustrat edf&ﬂﬂ&@“&?'&hef k&%& Rubit! enéGonta/ 21 86, ns-rbd@mtﬂmt i on
i el

information in the f W n I dge
nane> %ﬁ t Imﬁﬁq%ﬁgbodiment %\I‘-I‘;<§‘ﬁ?/t%tfﬁ'&|g 32 a:{?té’
i nformation, for ennhpim,t aall of the fontssof b ctdra'e‘mmj.nqncarhéﬂdqih- t he

font filexs,  These ﬂé'@ﬁﬂhﬂl %ﬂmﬁb@awé&ewa& daied as mtbﬁaéiést

preferred enbodi rre onl D fi

cart e
field are used by H@ pr*%t%‘?’c siit: i"mﬂ“'ef Jehe, 3D £id 8, AR gﬂﬁe W The
nane associ ated wwohla berboabinadt r anid ethacde stoubtl be nbesubdireceRry nanme>

field is used in g firggt pé# ,f%}‘ nbga%fgantbgo g.kggh.;@e whretrcgjal a

‘(U

cartridge fromthe roni pane oad| I sk 40
or commun cat:.ons lme 1 used instead o a zloppy drive for
15 loading virtual cartridges.

Alternatively, the ID file could include a list of the
locations or descriptions of font files on the data
storage device. In this alternative embodiment, aach font
file would include a single font. Preferrably, all font

20 files for all virtual cartridges would be stored in a
single subdirectory. As can be sean, this alternative
would allow the virtual cartridges to share font files.
This embodiment could provide space savings on the data
storage devices ~ the floppy disk 35 and hard disk 40.

25 The hard disk 40 can store nmore virtual cartridges
than can be accommodated by the Font List 51 and the Print
Management Logic in the data processof 10. In the first
preferred embodiment, up to three virtual cartridges may
be made available to the Print Management Logic at a time.

30 The number of slots for virtual cartridges is based upon
the available memory space 50 in the printer 5. The names
and locations of the virtual cartridges are stored in the
Virtual Cartridge Table 53.

The Virtual Cartridge Table 53 is maintained by the

as Virtual Cartridge Management'nogic in the data processor
10. The Virtual Cartridge Table 53 is created in memory
50 when the printer 5 is initialized. As shown in Figure
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reg he fonts file 36¢; 37c the name of the fonts-file 36¢c, 37c stored
i n the subdi 4RF49{247560. 37b is preferably the sanme as that o Ll e
36a, - 37a but w tsg a di fferent extension. The extension indi ca@;{ﬁ?éazgﬂrat
of the fonts that the fonts file 36¢c, 37c contains. In the first preferred
enbodi nent, the fonts file 36¢c, 37c contains all of the fonts of a

correspondl ng cartridge. The virtual cartridge could be enbodied as a
single file. In sucthenVinbeal Rantridge Table| 23 padntedns &ilisthwall §hbe

gonbl ne]gi ang tmfﬁrm Oedier iQigeh dir e‘éﬁQr)iar§UQﬁskarho engqﬂamtrtuwul d
e preferre er CO ti instea y
drive for |oadi nd3K e‘?rt%ﬂ §WH¥?%§ BE“E"I“Q}A‘J t“'é’r‘::‘\i&?ﬁe?ﬂ? %tlﬁég D&ﬁ Faggoul d
include a |ist ofvtmallosarmhsg@rordé‘.Mr hprd ctisslo i 0 ohecax tidgs name>lat a

storage deyice. |gnd gk aldpaLRsti S’?be”bﬂiﬂ RArtrdagh ARRd> ffmmlad is
I nclude a single font. Pro errabl font fi Igi for all vir

cartridges woul d the S35 pame a5 h@FeiguEBFrEBt 38 AR H?é"s‘s)egﬁelf’hl s
alternative woul 53 Im/vumaed\lratuai'ycmth iwigae tthesiartudbrearftinisge 1isi s

enbodi nent coul d g Fne Ra¥hNGSaPN 4 he data storage devices - the
fl oppy disk 35 and har%?cfﬁ’gk %’% nilard disk 40 can store nopre

virtual cartridges tHEH® CEH“BEB%Cé'&ﬁﬁ'Bﬁét é??‘ﬁ‘}"idlqésliorﬂt . sthe1 HrFuede
Print Managenent dcastridges thatahaver beeasaeldeted ntao Hve fmade Fpraflevhled

mbodi t t h b L gblef ot
Print Managenent %fjg feibt Thahbphlf RoPTY, ErdTATpRUE 1B) el SIS

cartridges is bas oP# t he IRy ENPaSFADRA R BROWRA AR FATRKSt e TN Ot

The nanes and | ocnilb])mssafsﬁckms/iﬁﬂwadca@&li:-b‘.ai;dgas:no:i ef 54 XA €SUB ntrdme ﬂl‘iert ual
Cartridge Table

a t ki, d apl e I nt y t he
Virtual Cartri dge uuerr%%t\é& gé ngﬂ! El"dggﬂ- r?%cgg ¢ ’9& Thl@g‘$ | rtual
Cartridge ¥Pabl e 58nY s P%tﬁﬂfﬁwww wm ‘i#’fé:rﬁtqgﬁﬁeﬂag ke used,
initialized. As stwetd a8 khgUkpath> field 53b of the Virtual Cartridge

Table 53. The Slot Table 54 is also maintained by the

Virtual Cartridge Management Logic’'in the data processor

_ 10 and created whan the printer 5 is initialized. As

20 shown in Figure 5, the Slot Table 54 maintains a list of

which, if any, virtual cartridges have been mounted in

each slot. For aach virtual cartridge listed in the Slot

Table 54, that virtual cartridge’s fonts are in the Font

List 51. If a slot 54a is empty, that is, if no virtual

25 cartridge has been mounted to that slot, the value in the

<cartridge name> field S4b is YNULL" (or some value

desired to have that meaning).

The slots S54a in the Slot Table 54 have priority

amongst themselves. For example, the fonts in the virtual

30 cartridge mounted in Slot-1 may have the highest priority

of the wvirtual cartridges, and the ‘fonts in a virtual
cartridge mounted in Slot-3 the lowest priority.

The Font List 51, Virtual Cartridge Table 53, Slot

Table 54 and Print Management poqic are discussed more

3s fully below. The methods of implementing and using tables
and lists in memories are well Xnown to those skilled in
the art,
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19:41 &1?22\47"551“@55 eartri dgé,é-lgég|}’éd:§§2ﬁ§“‘“‘iﬁg,?ﬁ% 21 i'st ©of the vi PYual*®
C RYXges on the hard di 40. e Virtual Cartridge Table 53 preferably
- includes two fields for each virtual cartridge on the hard di sk 40:
"<cartridge WBMATH33 and "<pat h>" 53b. The <cartridge namePAIVESIB/EIN | s
~thé sane nane as that in the IDfile. The <path> field 53b is the directory
" path where the virtual cartridge is Iocats% on the hard disk 40. The
mounted virtual cartridges, i.e. the virtual' cartridges that have been

sel ected to be nmade ayaakeblzsrw LB@vé’rm& M%ﬁgeﬂmﬁ %, a&xﬁslmted in
the Sl ot Tabl e 54. t he exa wn . in Fi he Sl'ot Taégy
e 53

stores the <cartPP‘ﬁ§e sr?anég fi jost54‘5 f % tftﬂa“ r’flﬁﬁa‘f Bay hegges
(53a in Figure 4pcckiesederhy abheotiheimtr eMensgemernto Liogicalofakthei dipte nay

be used, such as i beegpet o {1 2hefih lad by\hetibla Gitihdage ToRbe o

The Slot Table 5 | so nai ntai ned gartr e Managerrent
Logi ¢ in the dat 2TBrdcelassd Eﬁlﬁﬁd’-‘?ﬁf%%mﬁmp? e ldr kpe

initialized. As shaenisp the@ufents atrbeaSl:Qkaﬂ'dibi}ﬂ'dix@mnﬂﬂrasaspmmtas of

which, if any, vidkt éﬂn}&ﬁ% tﬁgna@ggguggeq: He £l St¥red Oin €ach

virtual cartridge %is at virtual cartrldes
fonts are in the”PGﬁFYU%Q 51. HCP"fe‘éP‘”sl oth& s Fong chifity Singeay s2lsp

virtual cartri dgamba&nbneednmgmﬂ Pﬁrbbat welmtry t §ecasditey.i n ttlee of
<Cartri dgf‘J nane> fllg-‘k,_gr 4?‘|§°Jf#%‘mt gﬁ’ab V@ | ue desired to have that

meani ng) . The PSTOLS 543" e %ﬁ have priority anongst
t hensel ves. For exanPBediseusseshi £hen Peiat,Managamendy Lo9dGe Ofptiiecd2ta

'fl ot-1 may have iochkegbesiopatésées oforite it lﬁ.ﬁb gahtr LUgESS1andThée )
Font Li ot 51, i Aons Lkt aA4R, Ereldent donte Bin Siodar Ebhés 2s ThE
Managenent Logi c weld dtscubstamkorartuidge hEpobe . ThRenalnsdonofof font
i npl ement 489 and gegie 1bAPLEAL 8IS S | £4 SpdrECHRER' W8S ia" Rndkh! iknena astt hose
skilled in the a thrcaugl:m the priocrities associated with the sources of the
fonts, including the slot if applicable. Once a font is
loaded from a virtual cartridge on the hard disk 40 to the
Font List 51, the emulation of a physical cartridge is
20 complete. In other words, the Print Management Logic of
the data processor 10 accesses the virtual cartridge fonts
as if they ware cartridge fonts. The portion of the Font
List 51 that would have comprised ROMs in a cartridge
‘instead comprises RAM in memory 50.
25 Referring again to Figure 1, the data processor 10
includes Virtual cCartridge Management Logic and Print
Management Logic. The Virtual cartridge Management Logic
includes commands for:
1. Loading a virtual cartridge from a floppy disk
30 35 in the floppy drive 30 to the hard disk 40.
2. Deleting virtual cartridges from the hard disk
40.
3. Initializing and resetting the Font List 51,
the Virtual Cartridge Table 53 and the Slot Table 54
35 in the memory 50.
4. Mounting virtual cartridges.
5. Unmounting virtual cartridges.

—
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of e tonts that may be readily accessed by the Print Managenent Logic of
the data prowessser?sdd. In the first illustrated enbodi nent, feotASHIA2199
accessed using indirect nethods well known in the art. That is, the fonts
are accessed through address pointers to the nenory storage |ocation of the
fonts stored in nenory 50. However, thelFent List 51 may al so be

i npl emented using direct accessi ng. Use of pointers.is well-known
P the art. S AS o Snes Ednt: MRS SRR BRI ERC 1RGP I SRR
processor 10 accesses fonts Selewtihg Rofbnti Stom lthe eorforliidti X1 Dbsked| ds

resident fonts and d q._ggda{,_sa?]i_ Vﬂlth‘%s \fllh “&Lt&%iré&ﬁ? HyoRhe:

Resol uti on of font se |on con perf as I's known in the art
t hrough the pr|0r|t|é§’ﬁé’s§0@P&FGH W|th the sources of the fonts, including

the slot if applicable. zmaaanaaifram; beihoariad 600MEn thet selected aige on

the hard disk 40 to the Font mul ati on of a physical cartridge
is conplete. In other MF(? uc h r,z,p n?&%‘htggenent Logic of the data

processor 10 accesses t h@ vidutpattdant vidgehe printa engfinen@9-were cartridge
fonts. The portion of the Font List 51 that would have conprised ROMs in a

cartridge instead co ses Referrin |n o] ure
1, the data processo% f’fﬁﬂtugé {Eﬁaﬁlncgf‘f"r Bl\/anagog?%%[ Lost&'l cﬁé‘hd
Print Managenent d4isplay Té2. Vi E‘haalcomrpiﬁdgé mmag:emm( [RPAROTLYC WS

commands figf: input Jeonlt‘i%(ibngs@ch/ 'arst Hﬂit&l@éé rahag&:&ma btnapyfw
35 in the floppy d |ve“§:0t oishard

n
cartridges from t% 26 welsi km’g“ +ﬂ|rl.’tf%1lﬁrfi ng&a“é\ a&r | ng
the Font List 51,62 mayhdeVnnyudevise tiurd goniubieathqrinfiorgation. mmtee 54

in the menory 50.yger or external control mechanism. Such displays are
also well known in the art. Information to be displayed

15 by the present invention include virtual cartridge names
and status information of the components of the printer.
The display 62 may display easily identifiable English
words, codes, or the like.

Embodiments of the present invention may replace or

20 complement the front panal 60 with connactions to external
input and output mechanisms. For example, user control
input and printer display output could be accomplished via
the host computer. In that case, the user or a control
program running in the host computer would send

25 instructions to the printer, and receive information back
to be displayed on the host computer’s monitor or utilized
by a control program. Control of the printer through the
host computer would be communicated via escape sequences,
as is known in the art. .

30 The print engine 20 may be any of those print engines
well known in the art. The memory 50 in the first '
preferred embodiment is of sufficient size to store the
Font List 51, Virtual Cartridg.e Table 53 and Slot Table

54 while also having sufficient space for the print buffer
35 52.
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The Print NManagenment Logic includes command for:

Sel ecting a the Font List 51 based upon the att t he
print data QWQAHEgy t he host conputer. : 2. mm%&(ysg?’“hp”
data 90 with the sel ected font to produce print output.
Qutputting via the print engine 20. iFhe Front Panel 60 has tvvo parts
- controls 61 and display 62. The controls 61 may be any commonly used
i nput controls, twadiag sWwirtumd cartbidgefromCe Hkonpy: Biskita et Beodtrol s

are wel | known in.the art. The display 62 may be any devi ce for
comuni cating information to the user or external,,control Such

displays are al so wel® k¥efn EARSEhPEAGETTLA £TRAYIRENT, b%h%ll EBEE%a"%y t he
present inventi Olprldwslsd&svekamlamrdﬂ iad prosesssused tst dioad anértmaion of

t he corrponsnt s of a%e::ﬁy ”L-%r hﬁ‘ qll §?h§¥¥6{1§’?*5d*2p£ﬁ3 1684 sk 40.

|dent|f|abeEnglqshwo nbodi nents q

present invention na;llf)eﬁ'ﬁ’l&célepphfoﬁﬁ%néﬁt 1Fhé"FF6ﬁPdpéHE‘P Bbamfﬁ'ﬂppy
connections to exdwvalao,nput and out put mechani'sns. For exarrpl e, user

control input and prl@te&‘ﬁ‘gl Qyi%wﬁe waadﬁf‘e NP Ha3Red chndrblig host

conputer. In that cas user con ramrunning in the host
conput er woul d sefild Yhas ﬂu@ﬂ-#’&ﬁalt@aﬂ‘f"eﬂ’aﬁ ﬁ-@eim Adlealedve i nformati on

back to bggdi spl ayed m trhe deapbneemput 2} 5 EREi dSta QProvedsoreddrpsaes
contro BrOU 3 GRE S fheg, b 35 ThCEubTESHADy (BEP S C UM g 2k b
Ib fxles.

(4) Upen locating an ID file, the data procassor 10

causes the cartridge name stored in the ID file to be
15 displayed on the front panel display 62. Depending upon

the size of the front panel display 62, one or more

virtual cartridge names may be displayed at once.

(5) The user selects the virtual cartridge displayed.
Of course, the virtual cartridge names can be scrolled

20 until the desired virtual cartridge is located.

(6} In reasponse to (5), the data processor 10 accesses
the floppy disk 35, and copies the virtuwal cartridge to
the predetermined directory on the hard disk 40. That is,
the ID file is copied to the predetermined directory on

25 the hard disk, a subdirectory is also created there, and
the fonts file is copied to the new subdirectory.

{(7) The data processor 10 updates the Virtual
Cartridge Table 53 to include an entry of the loaded
virtual cartridge.

30 Mounting a Virtual Cartridge
In the first preferred enbodiment, the following
process is exemplary of a process used to mount a virtual
cartridge stored on the hard drive 40, Once a virtual
cartridge is mounted, the fonts from that virtual
35 cartridge are added to the Font List 51.
(1) The user indicates via the front panel controls
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art. The menory 50 in the first preferred enbodi nent is of sufficient

size to stoygdshprghpnt List 51, Virtual Cartridge Table 53 agé—rﬁjé;gm}'iw e

54 while al so having sufficient space for the print bugfer 5

13 Loading a Virtual Cartridge froma Floppy Disk to the Hard Di sk In
the first preferred enbodinent, the foll®W ng process is exenplary of a
process used to load a virtual cartridge stored on a floppy disk 35 to the
hard disk 40. 61 that Bhyirtuppycaperide 16 tos PPt Eﬂuﬁ‘ﬁg%the f1oppy drive

30. (2) The user(ajndheat\areri deibsté r antopandlchcosiatol £hb 1 vtilraiad
virtual cartridge i,s to be.l

aded, 3) L ha.r dat a
processor acces<¥¥ S 5’6‘63 %fsﬁ“’ggtfﬁgt%gp ??o%%fgﬁi%\#e%fg%hsectaér}%itﬁg f or
IDfiles ( Shepomme oofit thg yircpad pextrhégaaiaepr peustef ip HhSses

the cartrigdge nagfse! Gleedny) heqispidyea. to be displayed on the front

panel display 62. Dependi ng upon the si of,th 0, | 62,
one or more virtual r&’ﬂ %ﬁ@%ﬁgﬁﬁs%ﬁa)ége r&f‘gpﬁﬁgédg%?g%%é dﬂéctu The
user sel ects thetive ticdiuadarartxigeliTakile 53, awl disploys the caxtiigae
Cocatedo . G e e O anaa  ho
f1 oppy disk 35, Wc%%i tﬂ%‘”& ol E}z}Ff’if‘Hgglétoo‘?ﬁeotbr%ﬁerm A

di rect orypoon t hecinctxidies ak@s Bhayt bpsdispbaydtl fatl ence.copied to the

predeterm ned directgfy e Lierhgefests'a varsuRtli s Gdge.S OF S€owrsat ed
there, and the fonts f ' '

data processor 15hﬁpaélf'£§“*ﬁ€gg/ﬁfgﬁéOé?hg?ing\évﬁs bg:sé’%%grfgl ﬁil}d(eg%%-rhe
entry of the | oadesired virtual cartridge is located.
{(5) In response to (4), the data proceasor 10 accesses
15 the hard disk 40, and copies the virtual cartridge fonts
into the Font List 51 in the menmory 50.
(6) The data processor 10 updates the Slot Table 54
to reflect the mounting of the virtual cartridge in the
selected slot.

20 In an alternative embodiment, the Virtual Cartridge
Table 53 may be omitted. In this embodiment, mounting a
virtual cartridge would involve accessing the hard disk
40 to scan for ID files. Upon locating an ID file, the
data processor 10 would cause the virtual cartridge name

25 stored in the ID file to be displayed. The remaining steps
of the procedure would follow as explained.

‘Initializing the Printer
In the first preferred embodiment, printer
initialization includes steps for remounting previously
30 mounted virtual cartridges. As discussed, when a virtual
cartridge is mounted, the Virtual Cartridge Management
Logic updates the Slot Tahle 54 to reflect the selection.
During initialization, the viriual Cartridge Management
Logic creates the Virtual cCartridge Table $3 and Slot
35 Table 54 and loads the fonts of virtual cartridges
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preferred enmbodinent, the follow ng process is exenplary of a process used

to mount a dey@{mgartrl dge stored on the hard drive 40. Ong E"'Mc/fé %&l?;
n : ' e

cartridge is nou the fonts fromthat virtual cartridge are

the Font List 51. (1) The user indicates via the front panel controls
14 61 that a virtual cartridge is to be ngynted. (2) The user selects
into which slot the virtual cartridge will be nounted. Upon sel ection of

the slot, the naﬁlé&témmwimﬁdehtear inidge Slvdn Tablet.84 £xom Hehes|hexrd | f
any, 1is di spl ayed, ( ( t rq)‘g,ﬁsgffa(e,(i-esses
the Virtual Cartgl %‘fge ‘?a\? ggé %\%%gl sp éz}ysg% (Errg%lt SB‘Ee)f n?__ge

front panel di spFﬁ%@lnﬁﬁéﬂW%Uﬁ“%ﬂéwlﬁ’f4%’?"&% pI ay
62, one or nore gartribdge ardbliel 083 namessTaly Tabld sml ai;nednemomncs@, the (4)

The user Ceerd }Xégté@ﬁaﬁﬁkrgggetabg Vi r# chartrl Strefioty e

nanes can Dbe SCI’O esl re

eis
(5) In response velghile mancryt FUshodesenrthe hasdeddek ?He hﬁ?o"’ﬁ’r]s%"ﬂo
and copies the Vhéhﬂa|bycalthbbdges)fﬂﬂhﬁi i BAO tMee ottt dHat Bhei rvittuadenory

o (%) The gg_ ?ﬁ égcar 15' esgpdﬁe se%gctsg ab_g4e nky! O?i%l U (he

nmounti ng of the Vi
al ternative enbodmpdemented i\n W@Fﬂ-l#d’g@’%l e 53 may be onmitted. In
this enbodi nent, nounting a virtual cartridge would involve accessing the

hard diskyq Second Preferred Embodiment

The configuration of the second preferred ambodiment
is similar to that of the firat preferred smbodiment. The
major difference is that din the second preferred
embodiment, the data storage device is ROM. That is,
15 virtual cartridges are stored in printer ROM, rather than
on the hard disk or floppy disk of the first preferred
embodiment., In this embodiment, the printer may have a
very large number of bullt-in tonts. Some of these built-
in fonts may have identical font selection characteristics
20 and yet be visibly different when utilized. By utilizing
.virtual font cartridgas, otherwise unrssolvable

ambiguities between two fonts may be resolved.
Referring now to Figure §, there is shown a printer
15 which includes a data processor 10a connected to a ROM
25 70, a memory 50a, a front panel 60, and a print engine 20.
As can be seen, the hard disk 40, floppy disk 35 and
floppy drive 30 of Figure 1 are replaced by ROM 70 in

Figure 6. _
other components are also simpler in the second
30 preferred embodiment. The Virtual Cartridge Management

Logic of the data processor 10a need only manage the slot
assignments of the virtual cartridges. The memory 50a has
a Font List 51 to store a list ef the fonts available to
the user, a Print Buffer for assembling the print data 90
as to ke delivered to the Print Engine 20, and a Slot Table
54 to store a list of the mounted virtual cartridges.
[
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woul'd cause the virtual carttidge name stored in the IDfile to be

di spl ayed. /Af@uni ng steps of the procedure woul d fol | owpg,e¥99,6819¢d.
|n|t|aI|S|ngt%e Printer In the first preferred enbodi nent,
printer initialization includes steps for renmounting previously nDunted
virtual cartridges. As discussed, when a wsrtual cartridge is nounted, the
Virtual Cartridge Managenment Logic updates the Slot Table 54 to efI ct the
sel ection. During ini®i atheat BERONEhe 1¥lnstrated ¢ PRG-I MR Hag asgi c

creates the Vi rtéﬁft@déélﬁtﬂ'&sTabbes&émd.nShon Tmiéséaouﬁdabeddmntﬁa
fonts of virtual cartridg d | ot
Tabl e 54 from th&F ﬁa?"ﬁeg ?ﬁr 6°t8 fﬁgié ﬂ? ESQFQ Tha bgﬂggltgr%ﬁuﬂoff or
resetting the prEants.wodhe vdotunly cartridgese ehether FaﬁP"@a?Fﬁfﬁ@'é" abl e

53 and Sloj Tabl emﬁéameﬁerrormciedet heoeal uesoraisnrednan aentablest sboul d
al so be stored in non-

uch as on,th t will
be seen by those’@ﬁ?ﬂ“ﬁﬁlﬁ’ﬂ HTeg ar chﬁ?ﬂP&ﬁ% nAme LAl Cﬁ? S’g'é"ei#‘gl ei53 and
Sl ot Tabl e 54 nayather lphannswardimgeddtwalorfardisat i instandorstoresscEen

Preferred Enbodi g}esse;he cpg%l gqg@{,hgn dgfrtyliggaemspr@,i@rg-edment
enbodi nent is S|mlar to .t hat the first preferred enbﬁ% . Thg P‘HJOI’
da

difference is t h&dPPEF: i e ot 5?%‘?%’!"réﬁ°erﬁ)%df’ﬁéﬂ?° a st of age
device i saROM  Howhlbadedifdants, thetadditpmsesr argttey paintepmenazy ROt

ather than on t 4axband dheks Bigdd WBXAIbEE lroddse bl $inerOIe Badare
enbodi nent . In tar'lllsa %gbgel 'r'Tx?igunt Jle” printer ave a

In the second preferred embodiment, the ROM 70 is an

EEPROM. A& is known in the art, an EEPRON may be erased

15 and rewritten. Therefore, virtual cartridges may be

added, deleted, or updated through the communication
channel to the host computer.

Much 1like in the first preferred embodiment, the

mountaed virtual cartridges, i.e. the virtual cartridges

20 that have been selacted to be made available to the Print

Management Loglec, are listed in the Slot Table 854,

Referring again to Figure 5, the Slot Table 54 stores the

<cartridge name> field S54b. The Slot Table 54 is

maintained by the Virtual Cartridge Managsment Logic in

25 the data processoi: 10a and created when the printer 15 is

initialized. As shown in Figure S, the Slot Table 54

maintains a list of which, if any, virtual cartridges have

baen mounted in each slot. For each virtual cartridge

.listed in the Slot Table 54, that wvirtual cartridge’s

30 fonts are available through the Font List 51, If a slot

S4a is empty, that is, if no virtual cartridge has been

mounted to that slot, the value in the <cartridge name>

field 54b is "NULL" (or some value desired to have that

meaning). As in the first preferred embodiment, the slots

35 54a in the Slot Takle 54 have bribrity anongst themselves.

As set forth above and shown in Figure 3, the Font

T e
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| font selection charac er| StICS and yet be visibly different when
ut|I|zed. By utilizing virtual f ont cartridges, ot herw se

unr esol vabl WO:M171804t i es between two fonts nmay be resol ved. PCTRS93/02i9%
now to Figure 6, there is shown a printer 15 which includes a data
processor 10a connected to a ROM 70, a nenpry 50a, a front panel 60, and a
print engi ne 20. As can be seen, the hard®isk 40, floppy di sk 35 and

fl oppy drive 30 .af Figure_ 1 ar pl ace, wl F' re. 6 er
conponents are aIfso s?#rpﬁgr ‘?n?}ﬁg s%go%‘dz pre rre 1‘loag'iurrlg?\t rea?%p
Virtual CartridRecoagsegenbyit theyi Brintt mw&eﬁﬁoé@%‘&' 90a Hieedd8hpy
nmanage the sl ot pesdedymNDaQf heemehkidAakd Cafh réxeasecokie irmrmn:xaﬁea has a

Font List 51 to sto list,of the fonts availahle t rint
Buffer for assen%rfoﬁjgmlel’\’ 'prqoﬁit S E 9’6"?{?%’ d’@"l"gel’i%élt ?%c“' IhI%Ile Engi ne
20, and a5Sl ot mw&m tt(l}\esti'@n& Liktsblobay halsoube eﬁnnﬂlqmﬂdcalstlpﬁdges

16 t I n OIt _he et ah&Clas SIHY. t di ”E'i‘hrtg%ﬁéiv'ég tqg{é r Ivg.ﬂ-QuBQntf
are stored in sed font’s are us or ho eside onts
and virtual car t‘?‘? gxay%ﬁ] uBI9ROHR PEERRES AN ﬂgﬁs%’éc?ngtis

pr ef erred enbpdioﬁenpoint\etﬂd&o bsmits f bmt ROMand Theedatkeratempodimentmat i on
(e.g. "<cartri dq&m"\hﬂ@a@ Eﬂﬁérﬁéés o, 4@l Bsaewen a{m e, ual

fonts, instead stores f.ont ad Ses. For 'virtual cart {cﬁ%re f.ont,s .and

resi dent Ponts, t hd® LRFIEEE s ?% Rring: ManagepeRt 709 &R 2ded

fonts, the addremm$ce- t DOQr iacressrBNTionts0atros I thel Feantt r Lilges 5.

avai l abl e throu i I d " n he
second prefer reﬁin%f%?k Eérééjsﬁ 6:3%5; cb 4 I’Sflformed dd ild

t
art, an EEPROM aht thagugh; the Pr#ﬂ% ‘!ﬁe‘s’*ﬂ @%l dges

may be the sources: of the fonts, including the slot if -
15 applicable. Once a virtual cartridge is mounted, the
emulation of a physical cartridge is complete. In other
words, the Print Management Logic of the data processor
10 accesses the virtual cartridge fonts as if they were
cartridge fonts. The portion of the Font List 51 that
20 would have comprised ROMs in a cartridge instead comprises
ROM 70 in the printer.

Referring ‘again to Figure 6, the data processor 10
includes Virtual Cartridge Management Logic and Print
Management Logic. The Virtual Cartridge Management Logic

25 includes commands for:
1. Mounting a virtual cartridge.
2. Unmounting virtual cartridges.
3. Initializing and resetting the Font List 51
and the Slot Table 54 in the memory 50a.

30 The Print Management Logic includes command for:
1. Selecting a font from the Font List 51 based
upon the attributes in the print data 90 sent by the
host computer. .
2. combining print data 90 with the selacted font
35 to produce print output. :
3., Outputting via the print engine 20.
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addem)vediekae @8 54 aPssLATdat ed %ﬁ{}@gbﬁ‘*gfgﬁ, COMHENMEEL PBn’ channel to tdse-haesi1asst
ponﬁ% 7 - Much like in the first preferred enbodi nent, the nounted
virtual cartmwgegsqssid. € the virtual cartridges that have begrcgekefhadet O
be made available to the Print Managenent Logic, are listed in the Slot
Tabl e 54. Referring again to Figure 5, the Slot Table 54 stores the
<cartridge nane> field 54b. The Sl ot Tabll&.54 is maintained by the

Virtual Cartridge Managenent Logic in the data processor_ 10a, and, created
when the printer 15 i%% F¥qng ip%é%ﬁl A9 MGWRTAATFRREIRS 520 RAVY 81 IRA] ¢ 54
mai ntains a |ist egbnfbgwintidnsanwnavi eineticowdlitidges aBavénbethe nofintsd in

each slot. For eagh, Vi I i li | t Jable 54

virtual cartri dggpge%%%%%@a?ggéégé?gg%.e ?%‘?%u!“‘%‘“g’gg ?g(r%t tl?stt 1.8?(%&? sl ot
54a is enpty, thapreferyed gukediment dgr ©F] Ihgientehlzm ubR LM tha
slot, the value ipohbe x@ t Brdgandanstot | aB1e4bs4 s wh¥Ull " af86 Skameingl ue

desired to have th ani . As Jn e [LtS err.ed enbodi nent, the
slots 54a in the §§gfﬂ%%i'€g%°4‘%a\#grp%g&P#%ngmetr tsﬁémsel Ves. As

set forth above and shown in Figure 3, the Font~

17 List 51 is a | dgtneing € virthial Rabktelighe readily accessed by the Print .

Managenent Logic of the ta processor J0a. nf{J oned, in the nd
illustrated enbodi man?f’ ?tg‘ﬁt Fege a&%ﬁ%’d’ﬁﬁﬁﬁhﬂ?@ct The hgaéigﬁg ver,
the Font List 51 puagcessoldhexemplamynetcd brocesgi used tomemnk ag¥étturhg.

Furthernorgy theca¥tiidgé $edrdd d9eroMRYQbe Ghdd Y BriuiPcaktioage i® ROM
or a list of pointers,t ts i.n

virtual cartridge@oppte hfg n@gpggﬁgfﬁpggﬁ?é%tt8£r€£3§?k%3§%3 ggrhégﬁrint
Managenent Logi c svaihabliatthypugledher Fobs histsdes fonts fromthe Font
Li st .51. Resol ution of1fOffie SES&C! 1,081 Y VilS the Rebhe BRAeRScbAtrols

61 that a virtual cartridge is to be mounted.

15 (2) The user selects inte which slot the virtual
cartridge will be mounted. Upon selection of the slot,
the name of the virtual cartridge then mounted in the
slot, if any, is displayed. '

(3) In response to (2), the data processor acans the

20 ROM 70 for virtual cartridge identification information
.{virtual cartridge names),

(4) The dQata processor 10a causes the virtual
cértridge names to be displayed on the front panel display
62. Depending upon the aize of the front panel displéy

25 62; one or more virtual cartridge names may be displayed
at once.

(5) The user selects a virtual cartridge. Of course,
the virtual cartridge names can be scrolled until the
" desired virtual cartridge is located. _

30 (6) In response to (5), the data processor 10a copies.
the virtual cartridge address into the Font List 51 in the
memory 50a.

(7) The data processor 10a updates the Slot Table 54
to reflect the mounting of the virtual cartridge in the
3s selected slot.
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kne waq}w/ﬁé BESE 1896rJugh t hEROHIDPAE %ﬁ“ﬁé‘g%r“éﬁeﬁ’vd th,the sour cgs-qhsibe sl
fon B el udi ng the slot i appll Once a virtual cartridge is '
r’rdunted the emul ati on of a physical cartridge is conplete. In other words,
the -Print Neweos3peRys Logi ¢ of the data processor 10 accesses f,&fn}skyogﬁb
cartridge fonts as if they were cartridge fonts. The portion o e nt
List 51 that woul d have conprised ROVs in a cartridge instead conpri ses ROM

70 in the printer. Referring again to ®.gure 6, the data processor 10
i ncludes Virtual cartridge Managenent Logic and Print Managenent Logic. The
Virtual Cartridg&nisindiring theReinMA@Tdes commands for: 1.

Mounting a virtual camtritige. second Zpréfuyreat | ngnwd:dimait ,Lcar pringes.

3. Initializing a.nd ag;&t}gg Eﬁféﬁ%]en'en‘[séq;jmr rd qfigqatégggs EvgaPLfyF’Af in

t he nenory 50a
1. Selecting a fmwnftpénvm‘éuqcbrﬁansréﬁgs; Ta'amory -uphh difeusserirpHbeR i n

Ejhe pglont , §ﬁt ah% semtd%a ]Edsertndwti@oaszﬂd, the virfualotartriggerint
at a W t t he cte n r C ou

Qutputting via t “&%‘ﬁ‘ﬁ“&ng"%bc ﬂ?éa%e% %gg ﬁoq.r "rmale EP L%d reflect tﬁi
The Front Panel 6@®lestipni.nt Duningelmitindisation) sehe ShntpalaCrsksidgad

funﬂ] i onal i thes }fﬁﬁm eﬂ:anﬁgﬁogiér&teﬁe@f ehéeﬁwmmsem and mnmserranuFSO?
1 ine second pr<lauiRd SUReClRal dugelles Wy 5aEdhedh 35 HRe S FABE, "
print buffi@r 52. 54. Since turning off or resetting the printer would
normally eliminate the Slot Table 54 in memory 50a, the
values stored in the Slot Table 54 should also be stored
in a non-volatile memory, It will be sean by those
skilled in the art that the Slot Tahle 54 may also be
15 implemented in non-volatile memory.

SUmMary

In this way, address space that previously was
occupied by fonts gtored in ROMs in physical cartridges
is occupied by virtual cartridge fonts =tored on hard

20 disks, in RAM, or in printer ROMs, Thus the virtual
" cartridge fonts emulate physical cartridge fonts. Once
. virtual cartridge fonts are listed in the Slot Table 54
and so available in the Pont List 51, they are treated
exactly as if they were actual cartridge fonts. No change

25 need be made to the Print Management Logic.

It will thus be seen that the objacts sat forth above,
and those made apparent from the preceding description,
are efficiently attained. Since certain changes may be
made without departing from the scope of the invention,

30 it is intended that all matter contained in the above
description shall be interpreted as illustrative and not
in a limiting sense.
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MOLIEER R /5 U ERISOBAT L 11 d iy Tag MRt S eTarid prdt erred embodi Megs-714dn1/a1
f.ol I'owi Ng process is exenplary o? a process used to nount a virtual

cartridge stored in RON 70. Once a virtual cartridge is nounte ts
fromthat vi¥@3’%4rtridge are available through the_Faont |i"<’&’k‘§9§°{1%4‘1)

The user indicates via the front panel controls 61 that | kdge
Is to be nount ed. (2) The user selectsippto which s!ﬁumhm m}&m‘
cartridge will be nmounted. Upon selection of the slot, g1«

Virtual cartridgews exaimunted in the slot, if any, is displayed. (3)
In response to (2), the %aapkggﬁééprh%%% t,he. Q+h0raata’ tdtdrage

cartridge identificatTon inforfhation (virtu cartridge nangs). The
data processor 10%etkRRes $H \ABRNPYCTERE:  FAPRTASHRE td b‘é”ﬁ%“ﬁ)’t ayfeél%n
the front panel despteidd? cdippydsdngy upon the size of the front panel

di splay 62, one or nore vjr cattLi ?ﬂﬁ% Lsphay t L0ce.
(5) The user selects, a vi%ttgﬁ?{%ar@ﬁ%dgg.ﬁtg [of6) :rg.g, litgﬁghv?%‘taugﬁr%artri dge
names can Be scrohreingm fixgte fddenpps 3nd(fhle &Hmatdganls | ocat ed.

(6) In response to (5), tde daeatREocatbor ¥AdeCopsreairdimgvi Lhfedmabieni dge

address into the Fo&%ﬁe g‘%{f s te%eqd@nqr,% &Qafontsg%g%egh&gqq@vg@p@ssor

10a updates the st8 to'r ect the nountin t he virtual
cartridge in the sererdcfilenpme and file format; 19

Initializing t Ih_e Printer whez(-jéi!h thbefox%ﬁ‘datﬁmd anmtnaexdaﬂbifajdamdbmiz
printer 1njtialization Lnctudes. steps T {1 revi mount e
vi rtual cz}r‘i ri dgegr?osﬁ%ﬁ?é yor ed?‘% s%agg\ﬁéﬂa dtorige SRV1EY.

2. The printer of claim 1 wherein the data storage
device has a plurality of directorias and subdirectories,
the fonts rile is stored in a subdirectory of the
data . storage device, the subdirectory having a third -
5 filename and format, and
the first filename, second filename, and third
filename are substantidlly the same.

3. fThe printer of claim 1 wherein:
the first filename, second filename, and third
filename each comprise a name and an extension, and
) the name of the first, second and third filenames
5 are the same. ' '

4. The printer of claim 1 wherein the data storage
device is a hard disk.

5. The printer of claim 1 wherein the data storage
device is a floppy disk.

6. The printer of claim 2 wherein the first format,
sacond format, and third format are MS-DOS compatible.

—_—
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a[ Wk ibsbtle 806 59 dhge at s moUEBEALSNEE AR CHATE CAFY Fdde Managenent 5pagi4ei#22/3l
UpGHENTeBYt he Sl ot Table 54 re? I ect t e selection. During

initialization, the Virtual Cartrl dge mni“ﬂlﬁﬂﬂumﬁﬂm"m tes the Sl ot
Tabl e 54 and nmounts the virtual cartridge cated in the

Sl of Table 3MO934™He turning off or resetting the pri‘ntér wlfdY ROVARPY y
‘elimnate the Slot Table 54 in nenory 50a, the values stored in the Sl ot
Tabl e 54 should al so be stored in a non-vokatile nenory. It will be seen
by those 'skilled in the art that the Slot Table 54 nay al so be inplenented
in non-volatile nmenory. ISlamprinter Hawiry s wdata sshhmeee shadse,hdthe

previously was ocg on RO\/E yS c
occupi ed by vi rtua#ﬁg‘??mn(g *: Lgéf’g?ed on éir'%hﬁbsklggﬂ:tn ?&ﬁfﬁ%ﬁﬁ%

printer ROVS. Tﬁmpﬁﬁifw-rtual cartridge fonts enul ate physical cartridge
fonts. Once virtual cartdi dgeld ondenteiihingst et | Mdazt Slevie Tadne SArand so

avai | abl e i the ERpbrkltor indlUSY 9L e AR A EXISh ALY pl PoYertfie

act ual cartrl dge hangé need nagenent
Logi c. It will aﬂﬁu@mi%eé?hetm&#‘ t he objects-set forth above, and those

nmade apparent fromthe pregediing desetbpbdofn i @it ctophgy asvhtacd.
Since certain changes may be nmade wi thout departing fromthe scope of the

invention, it is intended that matter contained in the above
description shall be Bt eipratminderi chuprising a fAatanPropasgor nd t 43
sense. storage device, a memory, and a control rédp¥rdive to user
command ;
a method of operating the data processor comprising
5 the steps of: ' i
(a) accepting a first user command through the

control indicative of a virtual cartridge to be loaded,
the virtual cartridge comprising at least one font and
information indicative of the fonts and stored on the data
10 storage device; '
(b) loading the fonts of the selacted virtual
cartridge from the data storage device to the memory.

9. The mathod of claim 8, wherein the memory.
comprises a Slot Table indicative of whether the virtual
cartridges have been loaded into the nemory, and the
loading step further includes changing the Slot Table to

5 indicate that a particular virtual cartridge has been
selected.

10. The method of claim 9, wherein the Slot Table
further c¢omprises slot numbers associated with the
indications of whether the virtual cartridges have been
loaded into the memory, and the method further includes

5 accepting a third user command through the control
indicative of the particular slot number with which to
associate the selected virtual cartridge.

I

eect Has Been Replaced

\\Il\l\\ AN



1 RECEIWBD ®i2f2P iORISE r19FOMDY i Si nﬁ?ff\fé@f FEOEH BRI} %58 Fdth storage deviaperi4@i#23/31
Y t 0 User command, theeri nter al so havin

rrenm,s and a control respohSive < o g
Wl vt s,

Fontar™ oW AN 000 Lt ot ne vcd TRUALR)

of : - (a) accepting a first user conmand through the control

I ndicative of a virtual cartridge in the daha storage device, the virtual
cartridge conprising at |east one font and information indicative of the
fonts and stored in the. fFiemethod ¢ofHielddmals: ohageidethie semory furthey

| oading the fontscghotigesehepbfl vistUabefRDld | H0fedd M dficdlatsnst@iage
device to the nenor assqcrating a priority wth tf%}é%ts

(¢) .

| oaded fromthe sgf"é‘é?ed YPERuarORERHr i dFECr el vEnemOE Yrr e s &t % and
downl oaded fonts. parficulad¥lyretdiaheadontdLagtto claim 1, wherein the nenory
conprises a Slot Table indicative of whether the virtual cartridges have
been | oaded into the nenory, and the | oading step further includes, changi ng
the Slot Table to indteat et hRetBogda et cFradeyithuaFhesein | Fhe nBE1BEEN
sel ect ed. 3. fArmhRéhocdonpridsds ng teo displmy?, - adterihe) mérsorSy ofuifalvbe
further conprises c?&ngkiﬁﬂgtheﬁlir@ﬁﬁi’cd q aWet gﬂ._e' kRndi “grrlscgi.twggger

S ade and _t

the virtual cartri g ave been o Into the, menory, he net hod
further includes Fabdpt FAgPELsing @ Jadt S&nFRIVITHBIgIFarkE18gRs, 8P the
i ndi cati ve ®f thegasat seotage Sdetiouriidie wethodhbedirnirs»ci ate the

sel ected virtual cartridg?a) accepting a second user command through21
the control, and .
(b) displaying on the display information
indicative of the fonts of the virtual cartridges listed

10 in the Virtual Cartridge Table.

13. The method of claim 12 wherein the Virtual
Cartridge Table comprises a list of names and locations
of the virtual cartridges on the data storage device, and
the information displayed in the displayinyg step is the
5 virtual cartridge names.

14. In a printer comprising a data processor, a first
data stbrage device, a second data storage device, and a
control responsive to user command;
a method of operating the data processor comprising
5 the steps of:

(a) accepting a £irst user command through tha
control indicative of a virtual cartridge to be loaded,
the virtual cartridge comprising at least one font and
information indicative of the fonts;

10 (b) loading the fonts of the selected virtual
cartridge from the first data storage device to the second
data storage device.

e
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4. RecEIVED BPREheRdSEat®e AHi ng t(f}ﬂfgggq’?g‘fgsﬁ{@‘f&m@,P"\e\%egraéi]n t-he menory 582+T148#24/31
cor?E‘?“ig 's a Font List defining a nenory space—and-the—fonts, when | oaded
ifnto.«4he nmenory, are | oaded particul arl

to the il
EEF hégE Q/Egr‘ilaﬁgﬁggﬂany one of clains 1“‘“ u“ﬂm;m“!m!!\e%rlﬁfggru S?:L/ﬁ%‘r?gr

*

conprises a display, and the nenory further conprises a Virtual Cartridge
Table, the Virtual Cartridge Table conprisi®g a |list of the virtual

cartridges on the data storage device,_ the_pethod beginning : . (a)
accepting a second us®?* coMamEtPRfo Fﬁélgoﬁtﬂ'olygﬁﬁﬁm e prijjeer

di spl ayi ng on t herdishencompriseat a il spladyc athe emethodhsed inningVithdhe
virtual cartri dge§t%i,’§tgflg in the Virtual Cartridge Tabl e, 6. A et hod
according to claim>5 wherein the Virtual Cartridgg Tabl e corrgr%s S c)aulﬂst
of names and | ocations of (#he vi raGFEPLARA: A F§EONBNERE GIPRART oF XGe Y

devi ce, andsthe i gher @shtesl gi spl ayed in the displaying step is the virtual
cartridge names. 7. n@og'sfmrysﬂﬁraaﬁeeﬁ@fﬁkeelMaﬂatarseatde%caefwy |
portion and a working nendry portion, the control nmenory portion for use in
conj unction with ¥iFtPadeFaEbRiNI&Eing a data processor coupled to the
control menory portion, a(dpta stdismieydegi cenf ahestdispipy phépzhationf
font groups for enuyl.at.li f_fo ] dge PP cardind print

engi ne, the contrg‘llﬁd%hgrgygs?%r%%C?A(%ng'?‘olihgfggr arriﬁ)ocra rrangggrrent of
resident fonts, the font groups stored on the data storage device, and

downl oaded fonts, thejgonraehardtipant bfi iladm, i%He «haredh ogr pointer
including instructd gng LoL.GoPiLOL!d WA IiG1CBREEPL adlé Wil d Gomprising a
list of entries, each entry comprising a virtual cartridge
name, the method comprising the additional step of
5 updating the Virtual Cartridge Table to include an entry

of the loaded virtual cartridge.

17. The method of claim 16, wherein the first data
storage device is a floppy disk in a floppy disk drive,
and the second data storage device is a hard disk.

18. The method of c¢laim 16, wherein the Virtual
Cartridge Table is stored in a memory.

19. In a printer, the improvement comprising a virtual
cartridge table comprising a list of entries, each entry
comprising a virtual cartridge nawe, and virtual cartridge
path.

20. In a printer, the improvement comprising a slot
table comprising a list of entries, each entry comprising
a slot name, and a virtual cartridge identifier.

This Sheet Has Been Replaced

T




( &)RECEIVERTBR(FR 0% S i1P%t AT onmaindZd HEd itghe A4 SO UALASE "Hal cati-ve- of onsseefianiues/al
fon?%& ups to be nmade accegs?zlﬁzq%e %7€%ri N font groups
conpri sing dHfmq0one font and informati H!ﬂﬂml‘m'HWIHMt e O8Y3702199

onte ¢

(b) assocliate a priority with the selecte L gmoup relative to the
resident fonts, the downl oaded fonts, and any other font groups previously

associ at ed; 23. 23 (c)

upon receipt by the printer of print data, ,the print data specifyin
preferred font attri RkedT of ppFinter, havipg g R £ FBf tW’?%Vs%’%é‘rﬁ
fonts, the font ofempasisimd thevidauahogdnt tantsidges edommois iy rasspewddnce
of their font atté‘#)ut Al tati‘xdt hg %gnii{&g e AL LLPULES . ¢Rdd ddiks,
priority associated the tonts. B nmenory arrangenent as set forth in

claim 7, the wor K¥hgreimome péerten andc| tRe ndhdiratiye r dGTORDARAPT s8R % s
data indicative ofrawed hiat ¥nee rRomt groups have been sel ected, and the

I nstruction for controlling the data processor to associate the font groups .
includes an instruction.for controlling the data processor to change the
contents of the first22rentl a PE§NSATt SORPRLZING A fataspparessor ar2 fdnhe

group has been asgesig&iavich, a Me¥RAY,Y adlll ANECEBRLreE Peipdmdive ito
claim8, wherein ugﬁ%o t hree, font groups may be associated at any given

time, the first n¥® yﬁ?wrtﬂ‘! further stores a nunber fromone to three
associated with the iadbetiodnst ofpesadting thiee dagat pypoapsonavenpetsing
associ ated,s and t fRe CRPLES o Ogram further includes instructions for

controlling the data procgssor to accept a copd comand. t br,
control indicative of the&?unber Wﬁggﬂg(ﬁliﬁﬁsgs‘ﬁﬁﬁ SRR %E%gg}aah?%%
font group. 10. cotrehnindicativpcoéna wirbesl feantiridgectai be wougted, 9

wherein the wor ki EﬂeWMMnPQEL*‘QPiééEFMpQMt@dQ& 2 WO GhdTEFBNE I €84 ON,
the control programfurther ipc

uding instructions to ﬁont£2| j.t he dé‘té‘a
processor to | oad*PEAYBaLIR INAGANLYe, §E RS, FOPSAt ARH, dezining a da
10 storage device address;
(b) copying the data storage device address

of the golected virtual cartridge into the memory.

23. The wmethod of claim 22, wherein the memory
comprises a Font List defining a memory space, -and the
virtual cartridge addresses, when copied into the memory,
are copied particularly to the Font List. ’

24. The wmethod of claim 23, wherein the printer
further comprises a display, the method beginning by:

(a) accepting a second user command through
the control, and .
5 (b) displaying on the display information

indicative of the virtual cartridges.

25. The method of claim 22, wherein the memory further
comprises a Slot Table indicative of whether the virtual
cartridge addresses have been copied into the memory, and
the copying step further includes changing the Slot Table

3 to indicate that a particular virtual cartridge has been
selected.
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11, REC #2075 g 8Frent acf@éﬁyggrfdg%#,“c‘l"“aﬁ"m"fﬁm whtrei n, the cont E§)-7149;96/51
prog mincludes instructions to controI_‘t—h“e—da'r*a—pf-oeessmL to load fonts
i'nto the second nenory regi on of the worKkj A nmenory
arrangement @@ eyy787arth in claim 11, whe”“immmn "“lmllfur PICFYUSIINGLIE ES
a display coupled to the data processor, the wworkimy mensry portion further
including a third nenory region that stores_a |ist of the font groups

stored on the data storage device, the cont??ﬂ program further including

instructions to: § bre (@)
accept a third corrmanc? tthﬁ ﬁ‘etﬁ 8ﬁt m vwherein B e S a 18

3
t he di spl ay i nf or futher nGPEHFM%S ofS]tCﬁ-‘e F%WPSl'Ef %W#J&h&dgré’l}ﬁg ¥BFed
inthe third rTErTDr:’)hdﬁﬂ!tQI&ns of Mhethef P&?@r%x&lifaangﬂlmmidé& aaarba&hb in

claim12 wherein t t..of n
| ocations of the fhrc])ﬁ{ S gr oupsgﬂxt%’g&’ Q‘tq’e %i or a&é %’éé %’%e % q"g’%l nst r ucF| on
of the contBol prdgramdess 2eeePHing ng thhelnght ¥Ser ooymendt cchraygyy the

conprises an inst ré&tﬁm tm&mﬂtﬂ% tdye €ed a afes;@sﬁ@cr $otli AhByrt Bethont
group nanes. E@Fa%ﬁﬁ s heirdel nbef ore

arr nent_su
described with ref'@?%g‘e Elﬁgﬁgﬁtb% 98 *net hod

substantially as herei nbefore described wt h r ef erence to the acconpanyi ng
dr awi ngs. '
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