1 - PORTABLE 2- BYTE CHARACTER ENCODI NG )
‘Background of the Invention This invention rel a g}&@fékl@
'to printers, and nore particularly 5 to apparatus for converting a prlnter
personality, fromthat of a printer operating in accor daf[qéu/ﬁ,tha
particul ar standard for a particular font resident therein to that \of a
printer operating in accordance with a different standard for a
different font which appears to be resi dent t herein, thus enabling the
printer to print differenPOREABEER-BYTE GHARAGTERAN GODING al ent in
different countries in accordance with di fferent encodi ng standards
used in the different countries. Still nore specifically, the

i nvention relates to apparatus f@acl@lmmdq,mealmenqbg printer for a
set of Asian characters, operating In accordance Wih a specific
national standard, to operate in accordance with a di fferent 15 nati onal

charaat ors i n' accor Ao iFRRRoAGHERS GeterRly IERinER, g fiié Barticularly
Various standar ddoapparsted fohcou%mag d bﬁnwblpleﬁbdrmhvﬁmiﬂ tbat of alpintercul ar
set of characters for rlntln rinter

VI n t
characters as pardPesating fHacce Q'S‘%ﬁ’e @19?@!%‘ gﬂé%'%afﬁﬂér %”‘PVB’J@M y 20
Cdont 1 fyi g appr o GenL EIF 5ARRL o printér Gaufatilg APAEIIahE with a
characters are erntiifferent Lstamrgardh&)m@@hﬁemmfdmr which tappea& td\lummegdent :
encodi ng of the | i.sh, | anguage be fairl t dar ver
such uniformty gﬁg 'Proihb'éxggqabq'f‘ﬂn@égﬂ%nﬁrttﬂé}/ Wi gl‘?ﬁ?@%%rc N dshe 25
various char ag erméftb% BrEFhIER .ncamaaemcebumﬁes Nﬁrsc&ﬂeﬁﬁéé Wit Mifferent

there does not exist uniformty In encoding of character sets In various
Asi an countries, enceding Siandwldwslrsag imdheadiffarent cfounltriesact &tidl. more

specifically, the invention relates to apparatus for converting a single

printer for a set of Asian characters, operating in accordance with a
specific national standard, to operate in accordance with a different

15 national standard for printing the same set or a different set of Asian
characters in accordance with a different national standard.

Various standards are used throughout the world to encode a
particular set of characters for printing by a printer having that set of
characters as part of a font resident therein. Such standards typically

20 encode characters in a 2-byte code, and thus have a capacity for
identifying approximately 64,000 characters. For example, English
characters are encoded using the ASCIi standard in the US. Although
encoding of the English language may be fairly standardized, however,
such uniformity does not exist throughout the world with respect to the

25 various character sets used for communicatiod. More specifically,
there does not exist uniformity in encoding of character sets in various
Asian countries, whether or not using the same set of characters.



2 The character encodings used in countries with | arge sets of
characters (e.g. Japan, China) have been evol ving over many

generations of conputer technologies. The result is a | arge nunber of
differing standards even within sone countries. Current international s
efforts on creating unified encoding wld result in another standard

known as UNI CODE. The w printers used in those countries typically
operate in graphics no ei‘ﬁ“’&‘??f@? M@S?d‘q%l%ﬁ@H@té‘Pﬁo‘f{‘ﬂbf'ane séignef f ont

erate in . r A : _ .
and the inpl enent gidrabte®d fe.§PSdganC egﬁfg?%soee%eﬂ! @golg%ngl 00\)39""?9(5{31

operation in graphics node results in ower printin textu
docunents. |n thagenesgtions of computardechinalogies. (Thetresult sseadargie numbésofn

tries, Siml afe t t . d (al t hough mb fo.
0T Ter ences ext s HBHAG SfAdaras skefl Wihlh Sorié otk s nCURRRE ntaational
standards are gisegfféres ro?pbﬁﬁaﬂt'm? URWRE EAGIAIRG SWill SRt ﬁoépﬁmtﬁndﬁrg

Kanji characters are used in e Chi nese l'anguage, but ditfrerences
exi st between t heknawn s AINIGRDPE. | nThaiinew printetshased uinethdse countrigsn| and

China, with still r differen di stipgui shi ng Japanges nj i
characters from tﬁ‘f@@gﬁ%f’g‘?@&éﬁ iﬁ@"ﬁmﬂfﬂ?ﬁ‘ ?ﬁdeﬁg‘? avg%nlmﬁementa% ?k sone
of the charact er sthar foritaand thedipibleArintation BP'# specife! eharadtst ERSbAIRGE"
concepts are considered, then the three cultures 20 diverge in the nner

i n whi ch the charbdewever, speratiefvin @raphics mpde gesulisdin anslower rprifitingoofl

Chi nese charagf er B, Tal ' i fi formof th
characters i s%se%xlﬁ‘r’??#glﬁﬁﬁ’aér?% C?’# EQ& regar(igﬂisﬁpﬁ‘ggﬁ%ﬂotggéla% DpPeYaiai nl and
Chi nese text cannAsiahecowntridsesimildricharactehsetéananged (@lthvagh arnuitber énd so

on. Such witings, ,may be 25 intelligible, or guessable, but are not :
acceptabl e fromt ﬁeg%‘&ﬁﬂp@‘ﬁi Between 6h%p§$tsbsgk3@ that different engodingber of

reasons explain | i Ik | f.Gal di I an
econoni es have i ﬁ%?@?%h%ﬁ% %%?deﬁéééé?%ggﬁfomnﬁ%? eéﬁéractegg%?s.t ﬁfgfr %"?ﬂ*&r@f
character sets uskahji chatacterscarenuseddnviheeChibese ndhyualys! byt diffedences

differently, encoded.,lp Ja for exanple, inasnuch as i ndi vi dual
conpani es havF def¥! eHeRﬁ%‘?'ﬁﬁgﬁaPh%@ﬁre@ %H%?F%Waﬂea“d those used in
mainland China, with still other differences distinguishing Japanese

Kanji characters from those of Taiwan and mainland China.

While some of the characters are fairly identical, if more

elaborate character concepts are considered, then the three cultures

20 diverge in the manner in which the characters are drawn or
represented. Thus, fraditional Chinese characters are used in Taiwan
and a simplified form of the characters is used in mainland China.
Additionally, acceptable mainland Chinese text cannot be written with
the Japanese character set, and so on. Such writings may be

25 intelligible, or guessable, but are not acceptable from the standpoint of
proper usage. ‘

A number of reasons explain such diversity. More specifically,
as different Asian economies have individually entered the computer
age, the national character sets used in those countries were

30  individually, and differently, encoded. In Japan, for example, inasmuch

as individual companies have defined individual coding schemes while



Japanese industry has defined a nunber of standards for encoding (known

~as JI S[err], the Japanese |ndustry Standard) where xx desi gnates a
“particul ar standard nunber, a nunber of different encodi ng protocols
are used for the different sets of Japapese 5 <characters. A
Chi nese National Standard (CNS[err]) is’used in Taiwan for encodi ng

Chi nese character ' e L

nunber, with an é.% gﬁ@%%ﬁ%ﬁ{h%gﬂ 9%?‘?%3‘%'8 ér'gjnq%rtebfggq{dtaﬁ%ﬁ fr %Hglgéﬁgr ent
st andar ds repr esqkhowhe ashali8xx,erthei daphaesonmdustryf iStandard) sydteren amd in -
the printers. there are used particul a ean

. I'n Kor ea, r K
Standar ds (KSxx) degignates eﬁ)r@%‘é‘ﬁ%‘géhﬁﬁa&éﬁ@r shyrgbety - anNUATPasy of @%Fﬂﬂir,
where xx desi gnatgofing prBfdchisC'dré" ?é%@nﬁ?rﬂ\emaﬁaﬁgpt fets ,of;l.{japaneke

mai nl and China, a nore~recent entran 0 the conp ven

envi ronnent, thercharactersed a sonmewhat sinpler GuoBi ao standard, whi ch
i ncorporates various beneficial features from previously devel oped
standards of Japan and Tai wan. For applications where high

speed text output is I}Q@ﬁﬁ@é% pgé}ng,gghgégﬁ%ﬁi mgg@ogeﬁéé&i NtYiwan for

occasionally, the printer wt r vari abl e size font

wi || have a speecnsodingt £hineser characters, wheranpixe dedigmates ea sparticalarat t he
sanme speed and copnupi cate at th speed. and .bot rgnt. chargcters
conmposed of 24 o SAMR dinblr, Wi gu adEcaRiiEE 39508, ot g, et Bt

print Asian char gfifférenl -stéﬁdé%ﬂgef%désent the | EHaraOiafs Ghatie {@Infputehefijgr i nt er
with enbedded font will receive 2000 25 bytes plus sone control codes. In

conpari son, tle @ysism asdpin the printgrs.| receive 72 bytes per character x
1000 characters for a total of 72,000 pl us control codes. Assum ng the
sanme communi cation speed, the text for the printer with enbedded font

will be transmtted aleWord8, there aré Weed fpasfictlar Korean Standards (KSxx) to
represent characters for printing by a printer, where xx designates a
particular standard number.

In mainland China, a more recent entrant to the computer driven

15 environment, there is used a somewhat simpler GuoBiao standard,

which incorporates various beneficial features from previously
developed standards of Japan and Taiwan.

For applications where high speed text output is necessary and

graphics are needed only occasionally, the printer with embedded,

20 fixed or variable size font will have a speed advantage where, for
example, 2 printers print at the same speed and communicate at the
same speed and both print characters composed of 24 pixels by 24
pixels (typical resolution required to print Asian characters). In order to

print 1000 characters, the printer with embedded %ont will recé}ve 2000

25  bytes plus some control codes. In comparison, the graphics printer will
receive 72 bytes per character x 1000 characters for a total of 72,000

plus control codes. Assuming the same communication speed, the

text for the printer with embedded font will be transmitted about 36

times faster.



4 - Character encodi ng Standards used in Asia:
(Japan) Defines 94 rows of 94 characters;
S-JI'S (Japan) Sane set of characters as in JI'S but

0208- 1990
Char act ers.

total of 6,879

with a 5 nodified |ayout for easier conputer storage and processing.
Bl & (Tai wan and Hong Kong) Defines 94 dows of 157

13, 523 characters.
simlar to Bl G5 but

used by commerci al

printers.

(The Peopl e's Repulihasacter @rdoding Shefdardsused in dsia:
Each of these encodi ngs uses 2

total of 6,763 characters.

bytes to represent a particul ar

char act er.

However ,

characters; total

CNS 11643-1986 (Taiwan and Hong Kong) -
10 GB 2312-80

of 94 characters;

each of the

encodi ngs differs iHSae0208-1990n d(dapand Definesy 8% irdws aif ©dschafradtérs; fi rst and

second byte of | 15
St andar d Vaf‘%t%%ﬁgﬁgrﬁgcwc%?a?ﬂg' 1 Byte

(ien Hexadeci mal )

20- 755918, (‘&ﬁaéé_ga%e gfe@f tharacters as in JIS but with a -

(i n Hexadeci mal) -
21-7E
EOC EF

For exanpl e:
Valid Range for the 2 Byte
JI'S X 0208- 1990

Encodi ng

81-9F and

40- 7E and A3- Fiodified @yo28fb2 e8sler computer storage an@ firotEssing.

21-7E
(either
characters

characters; total of 13,523 characters.

In order to efficiently store the character descriptions
bi t maps or other scal eabl e representation) only the defined
BIGS (Taiwan and Hong Kong) Defines 94 rows of 157

CNS 11643-1986 (Taiwan and Hong Kong) similar to BIG5 but

used by commercial printers.

10 GB 2312-80 (The People’s Republic of China) Defines 94 rows
of 94 characters; total of 6,763 characters.

Each of these encodings uses 2 bytes to represent a particular

character. However, each of the encodings differs in definition of the

valid values of the first and second byte of the encoding.

15 For example:

Encoding Standard

Valid Range for the 1 Byte
(in Hexadecimal)

Valid Range for the 2 Byte
(in Hexadecimal)

JIS X 0208-1990

21-7E

21-7E

S-JIS 81-9F and EO-EF 40-7E and 80-FC
BIGS A1-FE 40-7E and A1-FE
GB 2312-80 21-7E '21-7E - -

In order to efficiently store the character descriptions (either

bitmaps or other scaleable representation) only the defined characters

JIS X




need to be stored in the printer nenory. Wen characters are | aid-out
sequentially in nenory it is necessary to know what how to transl ate

“the received code into the |ocation of the character's description. For
exanpl e, code 2121 refers to the first character in JIS X 0208-1990 5 and
in GB 2312-80, but the first character $s referred to as 8140 in SJI'S
and A140 in BIGs. The 95 character is referred to as 2221 in JIS X
0208- 1990 and in fEedfdBe&torelun thé priter pherthosd Wheaschatidtetraellafd-out  and
as A1CO in BlGhb. e It is_inmportant to note that, in general, the
nth character in SeRuentially i MEMEra’ds neeessasy da dnow Wébhﬂ‘é’sﬁ@o&ﬂﬂfe'ﬂ@ sane
character in n di T r r L 1N

di fferent orders tlh% @c@ﬁfe&f#&%@%tt&%@%@ ?ggiﬁ%@ggincgergsregé%ﬁﬁﬁgy For
correspond. For e&gample, code 2124 refers tdotiee firdtadtizpactemiry JIS X 0208<H90n t he
sanme | ocations. Font Encoding informati on may contain: 15

Th
(a) Character SrapPhddn (G@p?%?eﬁ&ebubﬂ‘%ﬁﬁétﬂf@f@ﬁte(/&ﬂ refefredgtesas 8140 iy as a
subroutine that cgp¥esh§ Aqb,?gﬁ‘é}?g %Qégpﬁpa%téﬁgﬁg‘@ye@ fo as Z%f"lél;ﬂ).?l@} of

I'tnmaps o

t he character); I'ni ng aracters
or ot her gr ar0208-192(p aad dntGiB i2312c80, the iCisarcferted fo asB18F in SJIS (c)
Control Codes to operate e pripter in the particular country. For
exanpl e, the comﬁﬁ@gsﬁﬁgémé “the printer in and out of 2 byte
node operation may be different in different countries. Commands f or
changing frominternal font to external font. Wth this

i npl ementation, it is ldsdmpbdani tchnatef thaty inpgenerak the o' Ataractenintdnea

control command to change,the printer froma Japan to Tradi t i onal
Chineae Print sl BGRTNG SRR ot oo asaUBe AT aRals] (e, Same charagter' i

Di fferent encodi ngngthaneAtdding! ThE ¢hatiictéls! dreldifangdd PUGifféRrit brders in
countries to encode the same characters, or various nodifications

t her eof . However , diffecenfrcaundries i ame sesliomenaysogaspons. &Horiexample,

Latin or Greek letters may be encoded in the same locations.

The Font Encoding information may contain:

15 (a) Character mapping (represented as a table of valid ranges,
or as a subroutine that converts character code to the sequential
number of the character);

(b) The Font defining the bitmaps of characters or other
graphical representation of the character; and

20 (c) Control Codes to operate the printer in the particular
country. For example, the commands that switch the printer in and out
of 2 byte mode operation may be different in different countries.
Commands for changing from internal font to external font.

With this implementation, it is possible with a front panel switch
25 or with a control command to change the printer from a Japanese to
Traditional Chinese Printer while maintaining high speed capability.

Different encoding standards are thus used in the various Asian
countries to encode the same characters, or various modifications

thereof. However, though the characters may be the same or similar,



the use of different codes precludes a docunent prepared in one
country, e.g., mainland China, frombeing printed on a printer of

anot her country (e.g., a Taiwanese printer) and precludes a printer
manuf actur.ed to operate in one country Fronlbeing able to operate in s

anot her country. For exanpl'e, a Japanese printer operating in
accordance with the yst 3f iftéient &&Q%éﬁﬂeﬁ% oQiméHe pRiigd i beON! Y 7
bits in each el ng significant ornatlo sent to

printer which usesuntry, ex.| rainland Chinapfresertieing qmntadtm atmmtéapﬂnese

t t t t t ch A
brinter |’ ot ni Bgtiercodalny fe.go, &, TGRS B adh 8Bdiides SPHRE L o' be
provi ded, and marfufaekiésd W%p&&etihfonboc&ﬁ\t@eﬁohobémg 'éblé feopBrdte! ﬁ not

set to 1, a printer prepared for operation in maihland China wl

ei t her prlnt &n @notherapsatry. character or not print at all. 15

Addi tionally, because different character encodings are used in JI S,
CNS and GuoBi ao - these 3 encodi ng schenmes map the characters in

totally different |oc#Hgran@nmplemaakipanessrintecoperatingdftdctdrdance VRO,
3500, or 1000 nay be used by the three encodi ng schenes to encode the

same character. e expectianeharacter modeaof by bytes. ivith only2d@ bitsmireeaghng

ncoai ng as aescientehbfieaRt o FALPILERAFARn f.gant to the prpfetUEh sge

storage space. Fall &bitstd mpreéent@mmaabr rthe Japhnese peinter may Ast prigtragphi c,
using an array of 24 x 24 (i,.e., 576) |xels one woul d need 72 8- b|t

bytes (576 bil0s) allp ey B’é“taﬁ‘PmEM‘cﬁffﬁEﬁ sharacters. 24 peiptaraitx Bainiagdever
the known encodi rt%mﬁECIES 'ﬂ’tée%ﬂ‘l’%l‘egé g,ogx'ﬁects all 8 'HieMPHLO p?&u&é’@haﬁﬁ':': (in

hexadeci mal ) whi ch can represen ocat1 ons

Japan about 7, 50@xpketsatticcBit bit ¢o beeskt toehuilfr thag bunbmoi set to ‘lsLd)pﬂhterf t he
t ot al dd bl e tes. The J
otal space 4 repsrggared t%}/oper |ons|n mau?lang%hma will either print an unintended

character or not print at all.

15 Additionally, because different character encodings are used in
JIS, CNS and GuoBiao - these 3 encoding schemes map the
characters in totally different locations from each other - e.g., location
2000, 3500, or 1000 may be used by the three encoding schemes to
encode the same character. The following provides:an explanation of

20 underlying concepts of such character encoding schemes.

Character encoding as described herein provides significant
advantages in storage space. For example, if representing a character
as a graphic, using an array of 24 x 24 (i.e., 576) pixels, one would
need 72 8-bit bytes (576 bits) to describe all 576 pixels of the

25 character. However, the known encoding techr;iques use 2 bytes -
from 0000 through FFFF (in hexadecimal) which can represent 65,000

locations.

In Japan about 7,500 characters are used, requiring only a
subset of the total space addressable by 2 bytes. The Japanese



standard effectively defines the characters contiguously from character

0 to character 7500. However, the 2-byte codes by which the characters
"are recalled or addressed are not totally contiguous, starting at 2020H
and proceeding fromthere, with gaps. Certain decoding 5 algorithnms are

t hus needed to know that, if receiving'é Japanese ~codi ng, character
4031 in the sequentially laid out nenory is in |l ocation 1500.

The speci fic encagandard dffectivelfdefihbs the charaticre tontigusisly frem chardatert he
characters are laid out differs fromthe standard of one country 10 to

that of another dbdateharagles: 75Q0.  Howevarndhe cRdivte «gqdes: byemfiich the

provi des a translati ' il i

equence nurber . SETPRRCRA e CPRR o Sy Sstf bhottBIR conf i Harfihg

that character i sats2020Hi.and proceeding froanteere| aithofaphar Gettains decodingne

Asi an character set to 15 another is kno in the prior .art, although such
conversions are @igp;ﬂgms are Rh‘és d@%ﬂst%%ﬂ@vmf’é- pERRIVIAG ] “Fﬁg
prevail i ng encodiag; r ; e@(ﬂp N to
convert Japanese dg%(‘)nrgét?@é"éana 4031 c'ﬂatrhaectsggge'?@lg., iélgge'ﬁléamg d gp’gkana)
to Kanji (hierogllggation)1800. characters. U. S. Patent No. 5,321,801

di scl oses a docunent processor system whi ch incorporates conversion of
i nputted Kana characters to Kanji. The inputted characters are

di splayed in their THe'BPbcifi®'dRcBBthg SéHdhes A this Wlgnificnt! SiREEahber
di splayed in their converted form 25 The Use of a standard
i nterface bet weewaythe characters ateolaid out giffersrfeomahe stanstagd of bne country

di spl ayi ng appligatjo rogr.amis d c'LbSlﬁin .S, Pat ent )

5. 265,387, whbch BridL bR chunty, “TRE I ghanfodtua SeneBE BERtyeY  om

and interfaci ng Rrbviges. a afariskitigh from a code to the actual serial location, or
sequence number, and thus to the location where the information for
that character is stored.

Conversion of characters from one Asian character set to

15 another is known in the prior art, although such conversions are made

in the conversion device operating under the prevailing encoding
standard.

For example, it is known to convert Japanese phonetic Kana

characters (e.g., Hiragana and Katakana) to Kanji (hieroglyphic)

20 characters. U. S. Patent No. 5,321,801 discloses a document
processor system which incorporates conversion of inputted Kana
characters to Kanji. The inputted characters are displayed in their
input form and, after conversion, are thereafter displayed in their

converted form. .

25 The use of a standard interface between such a conversion
program and a body of a text displaying application program is
described in U. S. Patent No. 5,285,387, which shows the conversion
program itself separately from, and interfacing between, an input

keyboard and the user interface in a multi-window, multi-tasking



keyboard and the user interface in a nulti-w ndow, nulti-tasking
environnent. As shown therein, prior art prograns provided a different
“user interface for each | anguage, such as Japanese and Kor ean, Wi t hin
the application program As further described, it is known for the
applications program and the conversiorB programto operate in 5 different

another. o+ RkRonRienL B isfiwe RRtBgR AT e B Srevidrd & difereia
sel ective Pr lu%br riﬁtéd%a%éeflﬁr B¥ci I&ﬁ}()@'&gj@' 06RH 85 '§p£‘\e%%| apddKofeds, S

Pat ent No. 8, 068 : 116, 296 | dent ifies
a phonetic syst erwlfh.ﬂi\ tl(@appl_ucatlompwgr@m;oASrfgrﬂ@n dmbedant iscknown fertbenot es

t he exi stence of di ferent hone&iﬁ'&synbol s. for denotlﬁ theste .
characters in TaiRECH rPrBQ'WE'? an FRNESHIAN iograRy i d Ghdn
Chi nese char a%tercﬁfferbhﬁmﬁh&ﬂ!@% to pa§§’ ﬁff@f‘%é’tﬁirﬁ@ﬁéwéﬁﬁb H?lrﬁ@t’i‘%ﬁdh)terms
of fundanental strokes or conponent s ne of the above

r ef er ences, home\iépﬂe(ﬂﬂ%'ﬂ@'ers t he possibility of printing the sanme set
of characters in accordance with di fferent encodi ng standards as nmay
prevail in different countries, or of printing different sets of

characters in accordaBenevatitn %Ewebg%é;ﬁf«@rmhf&@seeamdmﬂs drith Glattive
Thus, in Asian countries, printers deal w th thousands of | deﬁraphl c

synbol s. For exaramn@ng heeeof una werdoprosassart isrdisclesed in U. SipBatent

Japanese prlnter% ﬂ?n |mIarIy i n mai nl and Chi na. However, in the
traditional Chinese T'anguage, as used in Taiwan and 25 Hong Kong for
exanpl e, nore than 13,000 characters are required to be supported by a

Por"eva e e % S 55 B BRI honeS KRR 1 1"
Yin) encoding Chinese characters, and notes the existence of different
phonetic symbols for denoting these chara_\cters in Taiwan and in other
Asian countries. To encode the Chinese characters, the disclosed
system categorizes the same in terms of fundamental strokes or

15 components.

None of the above references, however, considers the
possibility of printing the same set of characters in accordance with
different encoding standards as may prevail in different countries, or-of
printing different sets of characters in accordance with such different

20 encoding standards.

Thus, in Asian countries, printers deal with thousands of
ideographic symbols. For example, more than 7,000 characters are
supported by Japanese printers, and SImilarly in mamland China.
However, in the traditional Chinese language, as used in Talwan and

25  Hong Kong for example, more than 13,000 characters are required to
be supported by a printer. Accordingly, a character representing the
concept of the sun, for example, has a different 2-byte standard
representation in China, in Japan, and in Taiwan. For example, in

accordance with one standard the sun character may be represented



representation in China, in Japan, and in Taiwan. For exanple, in
accordance with one standard the sun character nmay be represented

by the code 1000H, while in another the code may be 2041H - so that t he
sanme character may have different code representatlons whi ch must be
recogni zed by prlnters operating in t hed separate countries to print the

sane character. whi | | er ers i ch
convey basic %tgﬁi ‘??(j’e Eogdh'sﬂﬁﬁé Wa?"?tgﬁkﬁ‘?e??f;% l??lgﬁéiﬁe' ﬂ%
country and 3ROt Mhe &ia?@éteﬁh@é)aﬁh@ésdlﬁ@dénhiﬁb@eb@ﬁeﬁrﬂmﬁk fuREEhone
country to another, or may have calligraphy which'is different in a way

that is si gnimustdre recognizest by @rintera apesatingriny ther separate couniriegde
proper 10 reading. L opr used. Thus, the prior art has failed to
address issues r&qﬂﬁ%s‘%@?ﬁ%@ééﬁﬁodi ng characters and to the | ook and
feel of the characters as well. Finally, while font-changing

cards may be avail able for sone printers, such cards do not change the
"personal i ty" Sof the furihes; while some: Slfﬁp(eﬁm@dﬁfﬁwtwm%r@ﬂv@kbaﬂc or

he sare codi ng. SheanS. 8o syn? math Bok Jerg et Rl sRR b MR sO M P RBE e 1
shaped) charact eranotissr, other@haracﬂefsfma?miavéhﬁewdrep ed fom @ﬂé&fbmt@aent ed
in accordance with that codi ng ?‘cheme act, the m)dLlT es, do not

change the 20 eh6thelg or @av galigraphy whica '§dH€e'@|ﬂt4‘1 ywayathatilg 1 or
2. upper case  sidninclit (e nathd Rafbt ' thay HEHIGe or Hind ) phs ¢ 1"

printing of a enat | car IS provid

However, in aase reéding whent improberlyemcbl eTthettm)qJnmg ahbelsas tfailed tochange
regardl ess of font, and conti nu here to,the ASClI st andard
S ol arly. in Coldiess s dREnarb AR SneHind QhaRRtAG Bad do the Took

conti nues to undef RBAPNeYcHARECEHORE dRICOde.

Finally, while font-changing cards may be available for some

printers, such cards do not change the “personality" of the printer.

15 That is, when a font-changing card, or module, is connected to a
printer, the printer continues to respond to the same coding scheme,

but produces differently designed (differently shaped) characters, or
even different characters, for codes presented in accordance with that
same coding scheme. In fact, the modules do not change the

20  encoding - so that a single byte code of 41H, calling for an upper case
' A, may result in a different looking A, or may result in printing of a

symbol if a mathematical symbol card is provided.

However, in case of US printers for example, the coding doesn't

change regardless of font and continues to adhere to the ASCII

25 standard. Similarly, in China, a printer with such a font-changmg card
continues to understand only the GuoBiao code.

That is, in the prior art font-changing cards it is assumed that, if
a particular code is sent, there will be printed some symbol, which may

differ from font to font. There is no provision, however, to assure that a



That is, in the prior art font-changing cards it is assuned that, if a
particular code is sent, there will be printed sone synbol, which may
differ fromfont to font. There is no provision, however, to assure that a
10 printer having an internal software architecture allowing it to
read the I nformation froma card ofgfroman internal font in
accordance with one codi ng schene, e.g., ASCII, would be able to print
t he sane c hpriatarchaving andiaternaksoftwarnef anchit¢dctare plowindeitl to mead dbe dance

wth 5 another . coding schene, e,q., GuOBI ao. at .is, the printers in one
country respond t"UOHT'?g%‘? &Hm 3 ard ﬂﬁffpgbla% é"ia@"ﬁl ?‘?%U WFQ’C@GEEW ane.
the printers of %aafdgerscﬁema,ré;gé, ASCII,OI va/ould 'Bgo@bié‘etof rfp@OtHed sdrhe! S

clear that prior art “printers ar edicated to one particul ar market -
or that (in the zhamatensi ireyespariselto ipformation tprpvideteins acegrdaacé owitkd t o

deal with characterg as_gr.aphigs d_t.hus require an inordinate
Gmount. of ¢imd t GABIStcqiEd Schgme, e.g. VdoBids” it & dhe Hribferaci i€
failed to provi d%o@nﬁ%'r@&ﬁén&_@@%ﬂf&eﬁﬂy format@itf satd Bﬂt\lvﬁ-bﬁté_‘%aéé than
countries under a nunber of different standards for printing the sanme

(or slightly nodithe pinteseof anobiescauntey.s 15 under each of a plurality of
sets of avail abl e encodi ng standards therefor. More specifically, the
prior art has failed to provide a plurality of character encoding sets

which are effectivel y rpoiedngdforegéing] Nolie clear thiat NHifdr @t Rinteéds argi Nyl e
printer to have, at_ the same tine, an under st andi ng of encodi ng

standards of dif dedicated & one partisulagmakebe 00 thatiine the altesnativg) stekn
t ocol s whigh it . ' d
protocol s whi, E)P@F%i Bbﬁ{eré”ﬁq%éﬁbaquée%aq deal with cha%g%;rgi%slsgy fifest €€

in the prior art Inter ving a 0 accept

and under st and diahtiehasto cerpliitegars invedinate amount of time tol pentthii gegte char act er
within one character set in response to a particul ar character code .

when using a first coding scheme (e.g., in 25 nmainland China) and, when

g1 ven & second codi ng N BRBr oHONRS AE Yalled to%pRHRANY. BIER et f! 1 2

second character set in response to arti r character
code, where the opecathg limrachaembanyofbeountries dufider eninuimben ohedifferesit
character, as SetstafnoJa}rgs ?gr ;t)rri]r?tinsge&%ngan%g%P g!ightly modified) set of characters
1s under each of a plurality of sets of available encoding standards
therefor. More specifically, the prior art has failed to provide a plurality
of character encoding sets which are effectively embedded in a single
printer to permit a single printer to have, at the same time, an
understanding of encoding standards of different countries so as to be

20 able to mix and match protocols which the printer understands.

There is thus a need in the prior art for a printer having a built in
capability to accept and understand different coding schemes, to
produce a first character within one character set in response to a
particular character code when using a first coding scheme_(e.g., in

25 mainland China) and, when given a second coding scheme, to produce
a second character within a second character set in response to the
same particular character code, where the second character may be
different from the first character, as set forth by the second coding
scheme, such as production of one character in accordance with a first

30 code standard of mainland China when a particular code is received



schenme, such as production of one character in accordance with a first 30
code standard of nmainland China when a particular code is received

11 and production of a second character in accordance with a second
code standard of Taiwan when the sane code is received and the printer
is provided with information identifyingl operation to be in accordance

wi th the second Cé?ﬁegﬁdcgl;ﬂmdof érh%%ondtco aéfer‘iﬁlé'&:rord’én@bv?th a séyoﬁ‘dl Osure

to provide an approa ich't en ng I nformati on
t oget her wit h t hecodenstanddrdviof 6[Fa«wan wkers tthe exhmen vode isheeceived aadnthg of
the printer as well .as.on exter

Ssummary of the | RASKES &% prowded With '"qnﬁfx?%"fhd%fﬁtm"ﬁgl Qpﬁ\?t{?ﬂj £:bgfin he
present. i nvent | ondodirdy Wit thel Soodtid 8¢ staRe 8hidegediciah
plurality of particular encoding enes omapuraltyo
particul ar count rdigclosure tomrpwdetanaappraaefc by which the mco&krpgméermaﬁon is
particul ar chara ted one, of ,said

d t.h
plurality of enc%ergcg r w' e Tort Vamnd Wﬁ'qhscﬁﬂos oEﬂﬂ dnsidesthe
nvention to prohd ffh‘éE;ShnIBttQQ%HJa'é o EfeARR MR HBkuREodUCi g

first character W|th|n a first character set In résponse to a
particul ar character code when usi ng a first codi ng schene and for
produci ng a second character wt sec ?\elnv haracter set in response

to the sanme particul ar character - a second codi ng
schenme, where the second character may be 20 different fromthe first
character. is a nore specific object of the invention to

provi de a nodul e It i !§ g@mﬂimgly AR iobjeqt of\ﬂ;hemewﬁdnwstm ta peavidehar act er

Sode whon 10 o Rk REPRREL of AndcfaRRE" BCphBatly PR meftti SRERRERC.
produce a 25 semémésaﬁrmtaepldmltttnbnpartbemrwuntrwsaaﬁceto prit 4 Bhaegpamse to
t he same particul ar character qurf pg/nen usi n a, second codi ng, schene,

wherei n the secorl@ @sRpREEClC Paypartic eacter P@ t Ife acepiianggaMath: ar
selected one of said plurality of encoding schemes.

It is another object of the invention to provide improved methods
15 and apparatus for producing a first character within a first character set
in response to a particular character code when using a first coding
scheme and for producing a second character within a second
character set in response to the same particular character code when
using a second coding scheme, where the second character may be

20 different from the first character.

It is a more specific object of the invention to provide a module
to permit a printer, which produces a first character within a first
character set in response to a particular character code when
operating in an environment using a first coding s'cheme, to pFoduce a

25 second character within a second character set in response to the
same particular character code when using a second coding scheme,
wherein the second character may be different from the first character
in accordance with differences between the first and second coding

schemes.



in accordance with differences between the first and second codi ng

schenes. 12 It is
still another object of the invention to provide an inproved printer
for producing characters fromone or another character sets

corresponding to one or another encodi ngzschenes in accordance with a
front panel (or nmenu) selection by a user - thus to provide an 5 apparatus
operating as two different printers in two different envi ronnent s.

It i ddi ti I ' . ' ti t .ovid ' d

or i nterfor pr oduci ng e Rartibeay®r pBIFER es e ieBHRK e B MiBaved

correspondi ng t o primteroforapidaeingeohardciids IR Gise iof éﬁaﬁé:dgﬁén%dt&ﬁ Sefs0 a
In

command from an application software for executing an enco g schene
sel ecti on. correspondingde anerinother encading schemesin actardanéas withovi ded

. JET g i | a4
enboding  sorbont sl ohiRERt] WdchofThy " REE e %o BiVile Bhcy o
character 15 sodepparatusoroperatingV &8 twé eldifdrent opintefs Sl dwel Udierdnt Of

encodi ng schenes. I n accordance with anot her aspect of
the invention, tfVEON@ENtS. royided a nodule to pernit a printer, which
produces a first character within a first character set in response to

a particular character code 20 when operating in an environment using a

first coding schene, tbis an adgiionaleobjectasfcthe davertioni totprovidecamimpraedy
schene and to pra se.con&lcha acter within a second character set

d
in response to t t?é'lrj'geer %é’aﬁr@dﬂﬁ'lngi 1A eEﬁgIFoéBt@e @B@Otbﬁeﬁlé@fﬁch{es%técond
character may be corresﬁbﬁaiﬁg%bny&rﬂr@ﬂg%ﬁ; %ﬁo@ﬁg@&?&%@ﬁé‘%ld S EAMAARRR W th

differences 25 between the first an ng schenes.
10 a command from an application software for executing an encoding

scheme selection.

In accordance with the invention, there is provided a printer
connected for operating in accordance with a plurality of encoding
schemes for printing a character in response to a particular character

15 code in accordance with a selected one of said plurality of encoding
schemes.

In accordance with another aspect of the invention, there is
provided a module to permit a printer, which produces a first character
within a first character set in response to a particular character code

20 when operating in an environment using a first coding scheme, to
operate in accordance with a second coding scheme and to produce a
second character within a second character set in response to the
same particular character code, whérein the second character may be
different from the first character in accordance with differences

25  between the first and second coding schemes.

Preferably, a module in accordance with the invention includes
storage identifying character mapping, font information, and control

codes for the second coding scheme.



Preferably, a nodule in accordance with the invention includes storage

I denti fying character mapping, font information, and control codes for
"the second codi ng schene. 13
In accordance with still another aspect of the invention, there is.

provi ded an inproved printer for producing characters from one or

anot her character sets correspondi ng toldne or another encoding

schemes in accordance with a front panel (or nenu) selection by a 5 user.
I n accordance with an kdacddrdavade with estill ambthidreaspeceof tininvehtios, there is

provi ded an inproved, printer for produci chayacters from onpe or
anot her char acterp@é"%dcéf‘rmgﬁﬁgﬁ"}t@f g‘?fep uging goaragtersdirag one or

et g oo gttt dardolBP U bolfedPoilingPR ' 6iRt |of"ad@hEl Uribolihg | ©"

executing an enco chene s n accordance h

still another objsahemés tmaccordanceowith tehénoat ipanel (or premv) deteatiopr byteer

preferably including an internal software control section responsive

to a panel swit chU¥f user selection, or.to a software switch from an

application, for accessing information provided by a 15 plug in nodule for

encodi ng and decodi ng print characters. These and ot her

obj ects, features and dance with tancadditional objent of it invention vihiere seconme
m the foll ow ng

readily apparent to t skilled.,in.the rt fr

description and d %ﬂ%@S"MTBYﬂd _tq{lﬂtl%r _f‘y Efﬂﬁdﬁ'"g cga'?r%?rﬁe_ om gBg 4
preferred embodi ngréthef dharadtel etd UdbrespBRUMgPI0 WHe & afdthet |eHidotiHg On
and not of limtation of one of the best npbdes (and .alternative

enbodi nent s) sui t 8eharees ity agcasdanea withry samineand fronean applicatiomsoftwate: sel f

xan nat i on ofd t o' epsti e AT BRROAHA EhENR oSl  om  practice of the

sane, the present invention is capable of still other, 25 different,

enbodi ments and its several details are capabl e of nodifications in
vari ous obvi ous aspect i aggardanpeewith siitl anathergobieshet the invention, there is

provided a printer preferably including an internal software control

section responsive to a panel switch or user selection, or to a software

switch from an application, for accessing information provided by a
15 plug in module for encoding and decoding print characters.

These and other objects, features and advantages of the
present invention will become readily apparent to those skilled in the
art from the following description and drawings, wherein there is shown
and described a preferred embodiment of the invention, simply by way

20 of illustration and not of limitation of one of the best modes (and
alternative embodiments) suited to carry out the invention. The
invention itself is set forth in the claims appended hereto. As will be
realized upon examination of the specification and drawings and from
practice of the same, the present invention is éapab(e of still other,

25 different, embodiments and its several details are capable of
modifications in various obvious aspects, all without departing from the
scope of the invention as recited in the claims. Accordingly, the
drawings and the descriptions provided herein are to be regarded as

illustrative in nature and not as restrictive of the invention.



scope of the invention as recited in the clainms. Accordingly, the
drawi ngs and the descriptions provided herein are to be regarded as
illustrative in nature and not as restrictive of the invention.

14 Brief Description of the Drawi ngs
The acconpanyi ng draw ngs, incorporated into and formng a part of the
specification, illustrate several aspecl4 of a preferred enbodi nent of

the present invention and, together with description, 5 serve to explain
the principles of the inventioBrief DebBfiption'6f e Drawings FIG 1
shows a typical configuration of a conputer driven —environment of a
printer; FIG 2 is a synbolic representation of a typical

conmput er driven pfﬁél%mpﬁn%& d@vﬁx&é iﬁc&lplo astteala:itp Satg;%gl cal, ga

conponents of a printer shown i

printer in accor dearteofuthien speeification; iilkstrate several aspedts of B Prefesredn
external printer nodule inq oafCt ordance with _the I nvention as connected

to the printer ofSRpPedime e present invention and, degethee withn dﬂstceipﬁam.elzl .
di f o hesd L g f. 5. o -
oo e o Mgt iAo o i

7 is a flowhart of the operati e pri

FIG. 1 shows a typical configuration of a computer driven
environment of a printer;

FIG. 2 is a symbolic representation of a typical computer driven
printer;

10 FIG. 3 illustrates typical components of a printer shown in Fig. 2;
FIG. 4 shows a printer in accordance with the invention;

FIG. 6 shows an external printer module in accordance with the
invention as connected to the printer of FIG. 4;

FIG. 6 illustrates an alternate embodiment of the inventive
15 structure of FIG. 5; and

FIG. 7 is a flowchart of the operation of the printer of FIG. 4.

Detailed Description of the Preferred Embodiments

Referring now to the drawings, there is shown in FIG. 1 a typical

prior art configuration of a computer system 10 used in conjunction

20 with a printer. As shown therein, a typical configuration of such a
system may include a CPU 12, connected by an internal bus to a

number of components. The components connected to the CPU



Detai |l ed Description of the Preferred Enbodi nents Referring
now to the drawi ngs, there is shown in FIG 1 a typical prior art
~configuration of a conmputer system 10 used in conjunction 20 with a
printer. As shown therein, a typical configuration of such a syst em may
i nclude a CPU 12, connected by an interXal bus to a nunber of

conponents. The conpopent on to the CPU - . .

15 typi cal | yQYQGE?'@d@Ci‘%ﬁéWSQé@%ﬁP?‘erEﬁm%),- whish stares vagioys: i ous
prograns, data, I daty O t n tgyt stem
Al so connect ed t??tg%%hgud?fzg'viégabggﬁh s a %XMH%;@Q@&@( Foan onr}agecctéés

menory), for storsygteraf Alsoi cosnedied deathiee CPU i1 wiarbus otd dsich RAMad8ous
operating instructions and conmrands d 20

Sor _the CPU A keyboa
i|lustrates one OF-actet KM ofor  stofdgs, o1 nYaiieS ﬁé?ﬂ%?iaqlﬁ t he
system A disk dﬁﬁ%ﬁngﬁoﬁ St 8fWaliBus operatinf ifstiuttibns BREr comRipRMYre

storage typically used with a conputer system Wen the system 10

out put's i nf or mat iteé, CPUWe fArkayberrd Rbiltlustratesi aoeufesmoof goputodepiapeforor

ot her nedia via I.0f e f any kn t uch as .an .l npact
printer, a dot ni?ﬁtyﬁér'hm%é‘atﬂﬁ &ni@%’&ﬁ%ntéw)& %”5?1 ﬁl!sj‘ﬂlo% ﬁﬂter, a
| aser printer or jlstrate farthen depiiédatile OdtofigePtypically usetf Wiltehi 86mpater

di spl ay device 26, such as a , LCD, LED or 'the like. As illustrated

by the arr owhead S¥stenme Viihen ghe system10 eptnuisdinformationydwodorme of estrutwi t h

ot her such sygte r C ' .on
devi ces (not @hoﬁglgéé'g&t&ﬁ &VpgﬁgrEgﬂ;%thg{ n{l%ggglgaogeo rﬁ%ﬁt%\k\g%}}knom
and no further typelsach iastamimpactherirdesa dot madde grinten a thesnalaprirder,ons  of
system configuration, including addition or ﬁl‘el etiqn of many . el enents

to or 20 from t A8 §fsietnprioles RAIBSRr RABLEL & tshikepead coutput &f idispla¥ever |
. houl d be . . o
't shou € ihBRRSRibE O 4 %C%%X)BQV%C%%\(%CQ?% Q@R?%Fp‘gfplgbr@%he

represent any application of a uter, or co |"ar ge
scal e i ndustri al liegquiAsritiustratnibby ¢the acaivbeadfatdhe emd pieus 14asystem 10

thing in-between. Each such i cation i tenpl ated f f 25
The. i nvent] onts OBAbFN BBt At CAReh S SVRRLL SHotyat aY Ui of

modems or other communication devices (not shown).

Each of the above elements is well known and no further
description is necessary. Indeed, numerous variations of system
configuration, including addition or deletion of many elements to or

20 from the system, are known and are contemplated herein. However, it
should be recognized that with such variations system 10 may
represent any application of a computer, such as for control of large
scale industrial equipment, smaller scale office equipment, and
anything in-between. Each such application is contemplated for use of

25 the invention. One patrticular application of a computer system, and
the invention hereinafter described, is in postaqe metering hdevices.
However, the invention is not necessarily limited to such an apblication.

FIG. 2 shows a typical computer-driven printer 24. As is known
in the art, such a printer has a printing mechanism, illustrated in FIG. 2
30 as print head 28. As above noted, print head 28 may represent any

device for imparting information to a print medium, such as an impact



the invention hereinafter described, is in postage netering devices.
However, the invention is not necessarily limted to such an application.

FIG 2 shows a typical conputer-driven printer 24. As is known in the
art, such a printer has a printing mechanism illustrated in FIG 2 30 as
print head 28. As above noted, print hd#d 28 may represent any devi ce
for imparting information to a print medium such as an inpact

16 print medfghineachaniem; ar'rﬂPF imatgix; pier, a theanakpripiarn@er inkajeti nk

j et printer, {ﬁt%]raéq{asé}r AHeEF oPg\é fite.! Thgfsp-&ﬁcstﬂ'ﬁﬁ Helad i rdd?t Eﬁﬁd 's
not a part nve 'on and nmay be of "any t'ype now
hereafter dof ehepitention rdndhezay b8 of anyntype! how htyoWhrmvheﬁea’ﬁér

resident in 5 printfer 24. as well _.as by CP , i ch di rect qne or
more of the c@vg s byin n?gdsté’ﬂt\‘oﬁﬁé?@f\eh rg(‘;’;’(} nesidanttiar ¢ o
be printed. a%S‘E' t ' | @fe L NOt
shown) nay al so lg tnter 24, 6 2 F%g hgﬂﬁﬁargafggﬁggéngﬁwn@'la&thé
addition to the redements of systemnﬁstentamsfémdtatmﬁbwpruﬁ@r(cebgpnn@ftvvare

stored in a ROM, for 10 storage of data received for printing fromthe

system FIG 3 illustrates typical conponents of firmmare 30
i ncluded in a Y PRlknbirTthithe Blt, afitinkt aRtraIG Mot Shéi Ao pgown i
t he Figure, the printer includes t-rfl"es?éger{t a?acterg)m%y

resident font 34used, andpiinterr24 maydonludela cmﬂn@ryae aqdmnn t!Dethet memqnyove

t he speed of 15 rans on L nf tion t he hea a

her ei nabove Ht?@fibyTﬂ@g‘ga'@o% eflvs s I ?& '“p?i %{é\ﬁ), foé known
and thus 10ar %tdrﬁgefdﬂﬁbf@fedéﬁwmbﬁﬂnﬁ@g flofh the system. Referring now
to FIG 4, shown therein is a printer 25 usable in accordance with the

invention; the flow of the printer operation is 20 shown in FIG 7. As

illustrated in FIG 4, r. b e,
present invention i ncIFd§é§ @lﬂ%t?%tg%éﬂtéow&éents Of?if@g\[ gg%% 'Pgr‘l‘tdgp 54
along with an addi ygwaﬁbnhférﬁtﬁfrthé typete)h@wnsmcm?oz 3Rs shown mdueaﬁgurwut
port or connector recei ving an external nodul e
the printer includes a résident character map 32 a resident font 34,
and various control codes 36, provided to improve the speed of
15 transmission of information to the print head 28 as hereinabove
described. These components of a typical printer are known and thus

are not further described herein.

Referring now to FIG. 4, shown therein is a printer 25 usable in

accordance with the invention; the flow of the printer operation is

20 shown in FIG. 7. As illustrated in FIG. 4, a printer 25 usable in

accordance with the present invention includes the components of a

typical printer 24, along with an additional internal control section 38,

and an input port or connector 40, for receiving an external module

described below. .

25 Internal control section 38 preferably includes a known type of

arrangement 42 for sensing connection of an external module 44
(shown in FIG. §) to connector 40.



descri bed bel ow. 25 Internal control section 38 preferably includes

a known type of arrangenent 42 for sensing connection of an external
~nmodul e 44 (shown in FIG 5) to connector 40.
17 As seen in FIG 5, an external nodule 44 includes a nodul e

resident character map 46, a nodule resjdent font 48, and nodul e
resi dent control codes 50 there'k_.nG i ar, to ,the co
FiG

m nents of
firmware 30 which are ﬁ@s"?%ﬁéhfn e.a&fe}qtpg?a_l Wﬁgﬁlﬁmdf‘ q@%%@lﬂ"é’(‘ﬁ 5
to | nput connect ofedtlr ciRiraiet maf 46, An6aNECHisHert TonfieP e Hickic

nodul e resident character map 46, a nodul e resi _
modul e resi dent cogsgident codtrel Dodeni 60 theseid) fSimilanttof then cdmpenents of

el ements of fir re 30 he .ipventiq ymts printer 25 to function, as
= conpl et el y. di 11 BBHERAPHFR 57 readeRtinbe Rt NPie A4is sRinectid 1o
the invention, st hes fout cohHECtBF 49! of iﬂe@i@%idﬁd&ﬁhé&(%pﬁzﬁoﬁf ?O\Minga
whi ch contains the character Information as, well as the apptopri at :
descri ption of homaduleresidentichatactetenaped4bhasmoduter sesident. font 48, and

That is, in accordance w t.h the inventjaon..the specific i f ormat i on
and control data gﬁ‘ﬁ‘ﬁe irﬁﬂa??bﬁo'ﬂfﬁ‘?'t' Sar0 'gtbﬁé?ic{'{fe'?et £f°£‘5?h$ﬁam%r and
which are stored efeméntsiof firmWafdB0eth vahisiepémtitprinter 258 HIRGIRM &Y
different information and control data stored In an external nodul e

connected to the preampletely differenbprinteng la agrotdensa twithethis embadiment of ¢ o

nventi on chanfes haNsoriel B e iR e Blud In i Ehale TediB 44 20
whi ch operates i nwhistocoarhes thd khanwtét mfemiationeag. welCdSxthe hppropriate
another (e.g., JIS[err]) and permts the é)/l‘l nter to print in accordance

with the ot hBeseintionefcdhow to encode and/ofdeeods thosechBearterfe concept of
the invention, the manner in which the invention is inplenmented wll
becone fairly clear. 25 Particularly, internal control 38 effectively
directs informati on and@hat is, cimt actordahce (Witht dhg pnventided the pspedifibead
28 and sel ects Su?nr}ororl%t?org gnd control data which impart a particular personality to a
15 printer and which are stored in printer firmware are augmented or
replaced by different information and control data stored in an external
module connected to the printer, thus imparting a different personality
to the printer. Accordingly, by connecting module 44 to printer 25 the
invention changes the personality of the printer, converting a printer
20 which operates in accordance with one standard (e.g., CNSxx) to
another (e.g., JiSxx) and permits the printer to print in accordance with

the other standard.

Having described the concept of the invention, the manner in

which the invention is implemented will become fairly clear.

25  Particularly, internal control 38 effectively directs information and
control data (“data") provided to print head 28 ana selects suc;h data to

be the data from firmware 30 or the data from an external module 44.
Arrangements for such re-direction are well known, and may include a
software routine for detection of operation of a switch, or other circuit,

30  which is closed (or opened) by insertion and/or removal of module 44

from connector 40. Indeed, the internal control section 38 and



be the data fromfirmware 30 or the data from an external nodul e 44.
Arrangements for such re-direction are well known, and may include a
software routine for detection of operation of a switch, or other circuit,
30 which is closed (or opened) by insertion and/or reanaI of nodule 44

from connector 40. Indeed, the internal8control section 38 anﬂ da .
18 arrangene ' { a pa
to print head 28-&&3!439(9@& AQ%WAE‘ cvn\ﬁqd“\%@&gg%%@ﬁéltgoa %V%ﬁ%@é’%gq &HI nary
skill in the art,tosprirtt head 28. configuration may include a sequence of
single pole double throw 5 swtches, one for each line to be connected to
print head 28. The vari.ous sw tches each include a throw arm haV|hngdan
out put term nal C ea
28, and tvo input 1§ oneb&apblediealy Bt 31 rdfay LA At skh A e, 40

and the ot her to confi gumtlommay uhclmiae fa mqgenmmfgﬂﬁgle Eblet Hg[xble‘ oty Oft

h h 0 h ther to be connected in unison to
E)ng i}M :ﬁees s %qu%ﬁut%rn%e Q%F"‘Frggeb%GQ”B%Ctﬁgtth%@dh%@ﬁ)ﬂscoJm ng of
connect or SAaitfiscomttiesfbadPind i 8MHedh i hdling APOMR feGRAr O ©f

data fl ow to head en such an rang
provi ded between eenfestacetolan appropriateiingst lmectonprintthiead 281 ared twotdplte 44,

0] t head onnhect s
frmare 30 fromigrainats YN Eolacte (57 il il thtinects 4 and tae Sher to
i nformation fromanpugfutiiie from fHware80.48TRE dhw 50591(—9% fAuse 44

to the print head 28 and di sabling transfer of in ormatlon rom'any of
map 32, font B4 wdichraremwitchedstogether tpiberganaedtedtin urmomto onehafathe As

such, i nt er nal e Y, cts | nf orIBLI o and ont r ol
data ("data") prggjlo g ufé’%‘u’“ar%? rtn%?%%%gﬁafg 'é%qrbﬁ?‘ép ‘an NeAY be
the data from fi r5\ane caAnectot 46, thereb;dpfoana‘mg)mmdﬁéfeeemkomf%@ﬂé&-

O course, it wll reci ated that rather than rel yi ng on 25

mechani cal |y actteeﬂe@&azoévm tching as hereinabove described, _
arrangenment 42 of internal control 38 may be a software routing which

When such an arrangement is provided between a module 44,
15 provides a connection between module 44, when connected to
connector 40, and print head 28 and disconnects firmware 30 from the
print head 28, thus enabling transfer of information from any of map
46, font 48 and/or codes 50 of module 44 to the print head 28 and
disabling transfer of information from any of map 32, font 34 and/or
20 codes 36 of firmware 30 to the print head. As such, internal control 38
effectively directs information and control data ("data") provided to print
head 28 and selects such data to be the data from firmware 30 or the

data from an external module 44.

Of course, it will be appreciated that rather than relying on

25 mechanically actuated switching as hereinabove described,
arrangement 42 of internal control 38 may be a software routing which
senses presence of a voltage, or of a particular signal, on one of the
connecting pins of connector 40. In response thereto, internal contro!

38 may provide software switching of the connection to print head 28,



senses presence of a voltage, or of a particular signal, on one of the
connecting pins of connector 40. In response thereto, internal control
38 may provide software switching of the connection to print head 28,

19 - thus achieving the sane selective personality change as herei nabove
descri bed when a nodule 44 is connected% o printer 25. FIG 6

Il lustrates an al i e d St f FIG
5. In accor danceﬂf}\n‘g %e{.‘%yg%%l #ﬁ%tﬁ%@t&%gég%%lwgelhagge g%n@#%%%éé\e’g t he
printer may be exescribedwhenanmodeateaddis covreiched toprinter 25. keyboard 20 or by
a control panel switch (not shown), who provides an I nput signal to
control the firmvare 30 of the printer to accept data from t he nodul e
44 connected thereto, t her: r a ﬁfﬁo‘?ﬁ : < .and
control codes errbeddeg'léhrfﬁle'&%ﬁl%%e@?#@%%e%a or smlgﬁgt?tf T& "{rr\%}&rt%g

provi ded direct| stiucturaeofpFiht&r Inisccbrdanté, with this bBdifitation)i pdrsonality i n

response thereto, trapsmts a personaljty contr signal to the printer,
caug ing the pri ntCQF‘ErPBO\S?fe&‘% %f?f?fﬁf QWO"%I%’F@E"%‘{)*W @5‘? %P?ﬁ’_iﬂfi H’@Eﬂ%f via

nodul e 44. : : # ' ' + S | to
control the 15 sk g t\jtr)gaerdogs P ﬁ gy g;?%nt@g?aé rg! %?IPS@Y bﬂﬁ‘l’@%ﬁ"a@@ E(I;Bv %\%gﬁh en
running a panputeigral tapphirekthe ditmwvare Bétafitha printar to laatepidatadrdmr st

application is bei xecut e he printer.may,.o0 ate in_.accordance
W Eh the dara  the ol 4 Rifledter fse®: rhehER LGB THe Hariell . s
bei ng executed, font ahd@oRfrbNéSdesBihbRABEANR the pAfRfe? JRRE BpBtdtors Rpudat a
enbedded in a 20 particular external nodule. To attain even greater

flexibility, ®he n@mube provided difestly ta theaprintenvia bus 44,591 t9yCPU 12 whichan

i ' I . d
TP to the print ont resbonse thef6, dhsrs FPARRty dotiioTBEAELd fediitphy ™
al though nodul e 44usihg the prihtarntoaspéeitedn cautordde with eddthypioviddie by
printer, the nodule nay be 25 connected to another el ement of system 10,

whet her to one ofm@dide44. el ements shown in FIG 1 or to an el ement not
shown therein. In such a nodification, there is preferably provided a
separate data path from the nodul e to connector 40, or to another

i nput port of the prirdfecourse, CPU 12 may provide the input signal to control the

15 source of the data for printer 25. This may be done when running a
particular application on system 10, so that when a first application is
being executed, the printer may operate in accordance with the data
embedded therein while, when a second application is being executed,
the printer may operate in accordance with the data embedded in a

20 particular external module. To attain even greater flexibility, the CPU
may generate an alarm or display to alert an operator to a need for

adding, or changing, the module to be plugged in to the printer.

It should be further appreciated that, although module 44 is
shown as being connected directly to the printer, the module may be
25 connected to another element of system 10, wﬁether to one of the -
elements shown in FIG. 1 or to an element not shown therein. In such
a modification, there is preferably provided a separate data path from
the module to connector 40, or to another input port of the printer, in

order to avoid tying up system resources.



order to avoid tying up systemresources.

20 As above noted, it is not necessary that all of the
‘information of the firmvare be replaced by data from an external
nodule. In the above descri bed exanpl e, character sets are enbedded in
t he nodul e along with the character2®efinitions. However, in sone

o uTstances © 11| APoRPRERE i HBOMA} Wil o MERRITHIEA A ..

create the characters.
font is built intthetfirmwarenbe replaced sy datadliom @mabxtehealanodute. ade theovi ded

in the plug-in nodule, the representation of the ch cters is,also
encoded with fonta%ONFM'P%%?XEG&%i ctggs%t{s(ﬂrg@n;lthecf 'Hrtf"ﬁt@?d e

i nternal nenory (4 s ; oW ; driee

encodi ng whi ch r(ed(!%I \S/vdbhtg%a‘f%%t@egefljrgﬁans. Hrral nleg'ﬁﬁ%(ﬁ?énlggg&ggt oppgsed to
Tai wanese st addaritiss ianly decessarydto changehthe calligeaphy wsed doucreatdithe

defi nes which char!actgr set is being dealt with. 15 : Mor eover,

t he application P& runni ng on system 10 has know edge of whet her
it is dealing with traditional characters from Taiwan or with

sinplified characters frommainland China. If the . ap.f)l.i cation recalls
the sinplified mainl afbrexamplecif & mainlard Chinesekfionbhis builttintet therprinder,

The appi | cati on 409 tsticnd! RkaPacibes 3o Blielrn Me SIg)-if moflierdha%, '
providing an apprrigprdsehtatipnéfithe diedgctels sadlsé Wncolled Withhfont infofthatior, N
nodul e, and use the traditional encoding codes to recall these

characters. 10 either as storeddp fhepriatees ipgrmal meroasy (be.. finawane M poaN it is
ted that, i 2 ' [ | O;
e ot " 2 g SRR M OB fh Bl 8 e for

Chi nese docunzinland Ohinebesas oppdsed tooTaiwaiesey statdatds isidendified
di fferent versi.ons of Wndows (e ? Jfa ane?]e and Chinese), and bring
up a Japanes”é‘th}%r@ﬁ(ﬁ?téfStW&/\&’h chhdefinesomhicds ehgractarosetalsqbeingn an

30 English versiqfuhy agn desired.

15 Moreover, the application software running on system 10 has
knowledge of whether it is dealing with traditional characters from
Taiwan or with simplified characters from mainland China. If the
application recalls the simplified mainland characters, it needs to know
that these characters are the built in printer font, and to use that

20 encoding. If the application switches to the traditional characters of
Taiwan, by providing an appropriate control code it can switch to the
plug in module, and use the traditional encoding codes to recall these
characters.

To appreciate applications of the invention, it is noted that, in

25 accordance with some application programs, a user working with
documents of various languages (e.g., Japanese and Chinese
documents) could set up the computer system to include different
versions of Windows (e.g., Japanese and Chinese), and bring up a
Japanese version of Windows, then a Chinese version and then an

30 English version, as desired.



21° Under such an operation, the present invention permts a user
to create a Japanese docunent on Japanese W ndows, using Japanese
‘drivers which do all the translation from docunent information to
printer codes, and then print out the Japanese docunent 5 on the printer.
Then, to generate a Chinese docunent, the user may switch to Chinese

W ndows, use the drivers therein and t h&lCNS ehcodi ng of the inventive
nodul e, and print the Chjnese, docunent_ on the sane printer, as if it

were a Chinese print elJNder SUGHI amk QPEration, the pregest invertion permitg,d Us@s, |

sonme applicationg,a L XI ) 1.4 hi t d nt.
I t shoglodI be ;pp%&:’%”?ﬁg{ﬁ%ﬁ%ﬁ?&%@ﬂ@@n%ﬁ Jéébr?\ﬂefgnﬁrq?,a{]@meﬁgﬁgﬁguage

switching is accdaphnebeddreensg wiich do eatbdtiemdransidtionl Grorfi, ddoentntunment

| anguage nmay be sw t ched .bet ween t he, enbedded nt . and t he, external
o o ot oo ATt RHBLE! FETes AL OHI TR J4HANSSP HOCHa o

i nvention al oRg tdy fhe printé}.”%ebf‘f’%ééﬁé%% 9%@&5%&&4&{,@@&&%& e
system 10 shoul d be aware of thi's capability. Turnihg to
FIG 7, there is sstiichnta IGhingses Vilindowsy usie thes driversofleerain @andothe IGNSri nt er

25. The fl ow begins at st 70 and advances to 2 a quer t step, 72. At
step 72, the syseiRpaleoBelovelinanoRule: snd printithd SHiidese, RoofmeRt 6 nal
font card is to hReSRInGEpemter fast MGt WRPO W Thindsd Phnter indBBhplidrize! With an
internal font card is to be selected, then the system advances to step

74 where internalCM8nt encoding information is retrieved. |If, however,
the response to the query at step 72 is that an 25 external font card is
to be selected then the system advances to step 76 where font encodi ng

is retrieved forom an eMéeovel, domé applicatidie Allow miirepef hquagegbwittiinance
to step 78. At step 78, the character encoding is determ ned;

the system  tHBR samatiecymentst Bshalduber appiesiated dhet. dindefesudinan
information i's  environment, when language switching is accomplished using the

embodiment of FIG. 6, the document language may be switched
between the embedded font and the external font via computer

15 commands. To enable efficient utilization of the invention along this
line, the software application running on the system 10 should be
aware of this capability.

Turning to FIG. 7, there is shown the general flow of the

operation of the printer 25. The flow begins at step 70 and advances to

20 a query at step 72. At step 72, the system queries as to whether an

internal or an external font card is to be selected. If the response to the

query is that an internal font card is to be selected, then the system

advances to step 74 where internal font encoding information is

retrieved. If, however, the response to the query at step 72 is that an

25 external font card is to be selected then the system advance$ to step

76 where font encoding is retrieved from an external font card. Both
steps 74 and 76 advance to step 78.

At step 78, the character encoding is determined; the system

then advances to step 80 where the layout of the font information is



22 determ ned. The systemreceives a character code fromthe encoding
source corresponding to the determ ned character code and | ayout of

steps 78 and 80. The received character code is parsed at step 84
according fo the font information; the systemthen retrieves and prints 5
the required character at step 86. 2 From step 86, the system

2
d t t .St 33 ich . ks if the fopt ig to be,.
changea. 11 the r SEIEIBEFETES sVHeET (poeivecis haracter Sodgofror e, Sagitins
returns to the queblircd céirédbohding fo ﬂﬁ"@é@miﬁé@claarac%eggﬁg%”éﬁ i@om%guefy

at step 88 is "NO " then the system advances to 10 st¢ tep
t he system furt hestepser8eanch 80t d hgheaceivedacharoter code ishparseteat step 84

ired. If th A tg t .S "YES, " .th t he, . t
Feturns o step sRoaain fe i RIBYalSH: firdvetam e reeups aht Pithe; | ¢
however, the resptns peduiredichaiastey abéteptg® 90 is "NO " then the system

advances to step 92 and ends the session. 15 The foregoi ng
description of the preferred enbodi ment of the i nventi on has been

presented for purposes I de; rati d . ription.  ltaobs Not
I ntended to be exhaust i@émo%té#c%;br?iégﬁt% ?%ngﬁ q&éwt%#%sgm&%e
forms disclosed, asksif thefontiodo becctidnged. Hithe aéspdrisertd the quegyl%r‘%ﬁs,&r e
possible in light of the-above teaching. The enbodi nents 20 escri bed

herein were chosefehdhgcsystenetetumsoiqidhe nauaryt at sign 2 if howaves, the
e cnosett . . . SRH ¢
Bhabl e ot her's ski [TPree'Bindfeh &t Spidd SXNGPMATHE dterh HivBket o

enbodi ments anel wistep 98r Abetepn®aij mbckatst@nsfuetberaqaemdaﬁdowmhd_ther another _
particul ar use contenplat.ed therefor. It is intended that the scope of 25
the invention be 8@?% 'BJ_eFH'ée‘gl lgiﬂi'f"s regRnsade tﬁ@rq}{%}’ l%m%ﬁg, then the
nterpreted in acepidanfdtums o Hep 62'dnddaRamd feddpiith' 6t Brarh 8R! ! Y
and equitably entitled.

code; if however, the response to the query at step 90 is “NO,” then the

system advances to step 92 and ends the session.

15 The foregoing description of the preferred embodiment of the
invention has been presented for purpbses of illustration and
description. It is not intended to be exhaustive or to limit the invention
to the precise forms disclosed, since many modifications or variations
thereof are possible in light of the above teaching. The embodiments

20 described herein were chosen and described in order best to explain
the principles of the invention and its practical application, thereby to
enable others skilled in the art to utilize the invention in various
embodiments and with various modifications as are suited to the
particular use contemplated therefor. It is intended that the scope of

25 the invention be defined by the claims appended hereto, when
interpreted in accordance with the full breadth to‘which they are legally
and equitably entitled.



23 What is clained is: 1. In a conputer operated printer including a

print head, resident I nformati on designating font and encodi ng data
enbedded | therein, and a connection path between the resident

i nf ormation and the print head, the inprovenent conpri sing: (a)
an input for receiving alternate infornm@S3ion designating at | east one
of an alternate font _and glteynate encodi ng characteristics; and

(b) control nean@]hlasl's Elﬂ\ﬂeﬁhsi:ng sel ection of said resident

information or said alternate information to be provided to the pri nt
head. 2. A conputer operated printer in accordance with claim1,
further i ncl.udi g @& commuter epenated) psiatert ineladimgna print dwand! residemtd

connected to the print, head,b aid cgnnegtion path, wherein sai d
control neans conpriségpqmgxragﬁ@ﬂg 1ng fogt AR cen g data @f“b?déj@arce

for said alternate infgepagi | AN \ ‘.H;bq rint
head, by breaking said conn'eé:}ﬁ gﬂ@?%’?gﬁqﬂ‘ ephtger%&ma)%et ingo e‘déri nt
head and est abl i shi ng andtherprintihead, the imgrovement comprsing: t o t he pri nt
head. 3. A computer,operated printer.in accoyrdance wth, claim2,
wher ei n ~ said soﬁ’ée wugg%r '_&cﬁ_%{ffl%' %nﬁ{?d'ﬂfmpﬁrq%ﬁ'grf%}"ﬂ‘%t |
printer, said hardwar qeg8dubre | BE! BA! ltetiatead8nf Cand2iaflernate eflch8inga! ©

i nformati on. 4. In a conputer operated printer including a print“~head,
resi dent i nf or mghasactgastiepaantng font and encodi ng data enbedded

the print head, the. i ri8Y ovasuutior SRR 8 BohFaliAg YeigctoR  SF SRl sesidentuu o
external to the printdnforgiation e sidraiternate infotthition 0Cbe Proddel abahe f or

alternate information designating at
print head.

2. A computer operated printer in accordance with claim 1, further
including a memory storing said resident information and
connected to the print head by said connection path, wherein
said control means comprises means responsive to connection
of a source for said alternate information by changing a data
path to the print head, by breaking said connection path from
the memory to the print head and establishing a connection
from said source to the print head.

3. A computer operated printer in accordance with claim 2, wherein
said source comprises a hardware module external to the
printer, said hardware module including storage for said
alternate information.

4, In a computer operated printer including a print head, resident
information designating font and encoding data embedded
therein, and a connection path between the resident information
and the print head, the improvement comprising:

(&) a hardware module external to the printer, said hardware
module including storage for alternate information designating at

L



24 | east one of an alternate font and alternate encoding

characteristics; and (b) nmeans for detachably connecting said

har dwar e nmpdul e to the printer, thereby to provide said alternate
information to the print head. 5. A conputer operated printer in
accordance with claim4, further iZdcl udi ng sel ection nmeans for

sel ectably providing said residept I nformation, or said alternate
information to the prislﬁ?s ff Otgan %eé'&r}ﬁutf@?% oBRd o AligMate nefcoding
accordance W th cl ai mgharb¥aFiStics; and sai d selection neans is responsive
to connection of said hardware nodule to the printer by establishing
a connection f r d) sai means dordetaghably canpecting saidhhatdyeate amadule

br eaki id ' th b .fhe. ident . inf t] d
the " orint "head. Pide pepteroAteR tobENids Gid BBl inourRiEn ed  ne
print head when said hsrflead. modul e is connected thereto. 7. A

conputer operated printer in accordance with claim®6, wherein t he
printer includes a nenory storing said resident information, further

conprising a nodule mMegory. | ' re.mdul o fQr. stori sai d
al ternate informti on.moé?dtﬂerigé%%%{ 8&%&'} Q%q%ﬁp??\f"gﬁh ‘ﬁﬂ‘"&(‘:‘cg‘f ce
with claim?7, wherein including $elesiisiPiéans foh SelRttdblye préViding Sard fésidamt er
set including a .Character map, a resident font, and control codes in

accor dance wi t h iaformadion or saidhalternatedniommation da the paRtigadt ores a
character set including a character map, a resident font, and control
codes in accordance with a second standard different fromsaid first

st andar d. 6. A computer operated printer inZiccoRianceAvittootainh &, wieesiat ed

printer in accordance wi.th claim8, whergein ) ) .
said selection means is responsive to connection of said

hardware module to the printer by establishing a connection
from said hardware module to the print head and by breaking
said connection path between the resident information and the
print head, thereby to provide said alternate information to the
print head when said hardware module is connected thereto.

7. A computer operated printer in accordance with claim 6, wherein
the printer includes a memory storing said resident information,
further comprising a module memory in said hardware module

for storing said alternate information.

8. A computer operated printer in accordance with claim 7, wherein
the memory in the printer stores a character set including a
character map, a resident font, and control codes in accordance
with a first standard, and said module memory stores a
character set including a character map,' a resident "font, and
control codes in accordance with a second standard different
from said first standard.

ET L



sai'd character set stored in said nodule nenory is the sane as said

character set stored in the nenory in the printer. 10. A conputer
operated printer in accordance with claim8, wherein sai d character
set stored in said nodule nenory is diff%erent fromsaid character set

stored in the menory in the printer. A hardware nodul e for changing

11.
() Storage modhs - Poporepgtbperated iR th aRgo fiarla it e g KB G ng

to an established stang ehalesteidet sttfed in said modaeanéMonRithedsdna@s and

control codes for enabling the printer to print said font in
accordance with said &aidgharastas set staded in the memogyin the printel)  connecti ng
nmeans for detachably connecting said hardware nmodul e to the
printer, thereby to provide said nodul e information to the printer.

12. A hardwar e n@jul A computsrapenatedprintercih acebddancetvidtteciaing 8¢ wherein
printer includes a print head and an internal nenory for storjin

resi dent information S chgrardenget §tﬁeﬁéﬁt$ﬁiﬁlm9d§‘ﬁaﬂmw is different
desi gnating a charact §f,HRBid éhdrabler s%{"%gffgi"fé\;tﬁhrﬁ@ﬂgﬂ' ﬁ\atﬂa'd?gltter. the

print head to print in accordance wt ular andard, said
particul ar standard differing fromsaid established standard, the .

D et ot b st Aol SR8 gspen SFRRERSAITTAS”
2{)%;2{ ingnsg:‘ dsg?g“L:rdﬁgﬁ%{jﬁpgﬁﬁy%‘gpﬁsing: pLIr |n$1t Qsagha\ggggegypri nt i .ng
st andard control | ing dgpr atstenagef nmeans for prstatingreanhodule  information
corresponding to an established standard designating a
character map, a font, and control codes for enabling the printer
to print said font in accordance with said established standard;
and
(b) connecting means for detachably connecting said
hardware module to the printer, thereby to provide said module

information to the printer.

12. A hardware module in accordance with claim 11, wherein the
printer includes a print head and an internal memory for storing
resident information corresponding to a particular standard
designating a character map, a font, and control codes causing
the print head to print in accordance with said particular
standard, said particular standard differing from said established
standard, the printer further including a data path from said
connecting means of said hardware module to the print head
thereof, and means for providing said module information to the
print head, whereby connection of said hardware module to the
printer changes a printing standard controlling operation of the
print head.
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