20765 % deogr aphi ¢ characters encodi ng The present intention relates to -
appargt'gses for ‘encodi ng i deographic characters and an i nportant, applz') 76572
ationthereof is in the field of typlng texts and. tsrans- 5 mission’ 9' :

tel ex (Regi st £ gggTaaNa cVebira i 4 WG4 pifg and Lhe probl ems uhi ch it

solves w || od— 1.1, - cations are given about _.
i deogr am | anguages, t alhgPOiSe nrenbiprcredptes to IpPPRIFINFSS filFi ter
of 'n%*aki nd. léncoding ideCpragHfid <ltar@esys| ahdcahdemgbatananapide d-or e

whi ch. sever al roxt mat e phaoneti c .represent ati.ons_exi s i_n-yi,ng,_ Wade,
Ecol e Francai%gggnE§bF§ﬁ8f%ﬁ§ﬂﬁntqaﬁuéli pt?tngy?lﬂﬁi&ﬁ&ﬁ v %thréﬂﬁﬁbn
drawback di noissadnnpyhaedexn (egid tered Onadewarkys i deograns

di stingui sh-15 t hem pekkeacts AT, I \ ' 2 di - ent
sounds, which nag be ?@%o&#&gyﬂﬁ%q1%ﬁﬁiﬁ%%aﬁ?%%%?T§?PgﬁéﬁaéésﬁéggﬁgcalIy
1500 di f f er enWikbuh@sbemger underssaed bbosemeoindaceatingse agragdned s and

5000 to 8000 Qﬁo&beiuébérhﬁ'W@dédégégffiﬁk9§§1CH@hEBe”ﬁ%néxﬁﬁp@%%“ﬂﬁiéﬂ)
of 20 hononyneg ger sound or voice utterance, Sone of the' characters are
S

not very nuchifiseROKRR by RaQuAddeTemMankE®dt hat the 2000 nost frequent

characterd cover about CA3¥Hegle dw rehioricsyFlabiéf tdeogranpdanguage fore .
been used or @$.I agt 25 geveko ed aq? eﬁist gt this gine far, enc%dhgg

Chi nese char attar8 S8¥fE2 r@pﬁ ﬂﬁﬂ?%a?xﬁ Yhechanl €BF EBESRSJPQPS

Peopl e", Vol . (pin-yhngloWayge,OFvale Viieangd if€ df Extrémet-Donendn teyastsens. . . *

SMc3 No. 3, “@¥;ﬁ%¥§hsg”0Mﬁﬂ%h@%&?&“%ﬂé“héﬂﬁ&ﬁ”&%@%S%ck”é?'ﬁ%% %3% ing
breaki ng down of " each~30 character 1nto conponents and subconponents ich
are j uxt aposcROMeREMipssdnigpessdudei hevrrscideogramnst fdd stiagudsih of

the charag ertRgh\per feetily Wedll congpnadtestd fhnehivewe! 412Tkg feyboard
used is a conventional tm@ writer keyboard. A S|$1Iar agpnoach IS described
s eVifBnée

in 35 UK Pat®RF 2PPR hishymays e RYPRQMRGE iptongs 198Fe. The
Japanese | angwhiieh mhkesapriad¢ad@ally agomodifheseatssoghiiky dNbigr aliere

structure andoPELE Boue! hoo OB 'ciihel Sd1abLErs"aRaEERD 4" BB 1 nto
of them are in fairly current use, which means an average
20 of 20 homonymes per sound or voice utterance. Some of the ~
characters are not very much used and it has been ascertained
that the 2000 most frequent characters cover about 95% of
current texts.
Different apparatuses have been used or at least
25 developed and exist at this time for encoding Chinese
characters. Some are purely electromechanical ("Computers
and People', Vol. 27, May 1978). Other types (IEEE Trans-
actions on systems... SMC3 No. 3, May 1973) include an
encoding system which involves the breaking down of each
30 character into components and subcomponents which are
juxtaposed, the first approach being however a phonetic .
breakdown of the character between an initial consonant
~and a final vowel. The keyboard used is a conventional
typewriter keyboard.* A similar approach is described in
35 UK Patent Appln. No. 2,033,633, to which reference may be
made. | . )
The Japanese language, also an ideogram language,
has a slightly different structure and writing. It
comprises 140 syllabic characters, grouped into two kinds,



- 2 - "cursive" and "square", representing the sounds of 70 syllables in
two different ways; it conprises noreover Chinese characters, anmounting to
1850 only since 1945, but no tones. The pgoblens met with for encoding

Japanese characters are nonethel ess subStéanfially the.sane as in the case
of Chinese. Koreajrépr@uogrdrasgasrel'yi reprpsehitdng. the isouand solg fct0 of . t he

I nvention to pro n nCo o l.ch.al I
encoding, is ef?th%hfefllg %Fgggggé&/ﬁlpg’forqrepwg entlnﬁﬂf%over
charaeter), is Gﬂfne@éechmdacaarbe amadntyngomgtﬂ&éﬂe@nﬂﬂbmhﬂﬁﬁnﬁQﬁ%ﬂIy

avai |l abl e conpqﬂf t gp acceptable price, although naturally higher
than that ofz pure 15 &'e21 r onechani cal machi nes. According to-an aspect
of the. inveRtion there i Eher pyphbemsnmespiishysoroenefdddiend R Sphi c

characters, Corﬁl’iéﬂ@%?s ”&?é HBHBEHe&@EsSElesI%ﬁnQHaaaqt ttmse es'ah{e fwsn ng an
address in said menpry aéhnea S associ a .NASS {ppory

for S|nultaneougmytﬁ?s%¥§9|ﬂ§ IneRSrac 8F§anq§“§gﬁge Eﬁﬁﬁfﬁnﬁﬁﬂﬁ/ neans

associated w thptswremeory for causing display of one said set consisting

of the nost frequent chagacters R_the appara tion
prior to actuation of a ig E aEePE&FF&n°Ee3§8aﬁi§%ﬁé\s/cllr?gl %&r}ﬁ.&ylﬁn&{?
sel &tion ROys emc@dnngudévchSththaaahbwsfbag@emaﬂﬂ(ﬁm ifg ofsthe
characters of sgrglioetnfl 30 8Ycleflliile deiPhaxsTans rotiiRiit fgini que

code representing cf ed eli and codi n
keyBoar d haV|nthapaqtarDtyléffé@uﬂhéekéy§ §a8h beariefddd YarF AR RYG $€dt i on

mar ki ng and arrPﬂGﬁdcgﬂmer£951@?s§VHH§ah§@nEbhb%Néﬁﬂs(ﬁaﬁﬂadfﬁﬁﬁeﬁtdblet
and a second character co sai ar nd ry. er-_ating
wher eby actuallﬁﬁl%?scﬁthguﬂ §3836§é37d3§§%§f 5% :ﬂhﬁﬁ %éﬂg Bht ai ni ng
the charactgrs #ledosbméthan¢oalchacadness defined by at Ieast said first
o Seoong o aCt e OO bR, S A T AP A R A 8RR
code correspondprgvtided a0l appadathes dfivrerercomtiing hiddebgrdaplyid characters,
comprising a mass memory for storing characters each having
an address in said memory, display means associated with said mass
20 memry for simltaneously displaying all characters of a set in said
menory, means associated with the memory for causing display of one said
set consisting of the most frequent characters when the apparatus is in
stand~by condition prior to actuation of a key, a selection keyboard
having a plurality of selection keys each manuaily
25 actuatable for selection of one of the characters of said
set displayed on the dlsplay means, whereby a
unique code representing the selected character is de11ver-
ed, and a coding keyboard havint a plurality of coding
keys each carrying an identification marking and arranged
30 for possible identification of at least a first and a

- second character components, said keyboard and memory cooper-

ating whereby actuation of coding keys causes display of
. : a memory page containing the characters or most frequent
characters defined by at'least said first and second character comp-
35 Onents selected by actuation of coding keys and subsequent
action on one of the selection keys results in delivery of
a code corresponding to a selected character amont the
displayed characters.
It is another object of the invention to provide



: i s anot her object of the i nvention to provi de - 3 - a device for easy
odi ng, so that a, Chinese-speaking person, even a begi-nner, nay use the
dévice after a few mi nutes of explanation, and with automatic
apprenti ceship (repeated use of-the-nachine rapidly increasing the 5
encodi ng gp A 1. | qvent i '+ USE ekl oach, and
not a seningreiss: Tor Rny ARAIUE 0 Ehle ECRLROBIZLERERE
charact er BeT$RNs &¥SMoAcPagianehe Maxtushatheadevicet aktavns- few Wik
syl | abi ¢ aeHDee sf @FMeR 1l t5idn Ofarddi WEEIE £0R6REL 8E SapBYeReibagdiged as
conposed zf an initial, %w&:nal or. 1ern1n-;$i|on, and a tong. For exanple, - =~
in the vaf8§PPAtEdaMSE Otutie, machine #apidly 12GEEAZANEntPRe Chinese -
Peopl ' s Bapolling 3peeid) .Taiwan, there are 21 initials, 35 finals 15 and
4 tones which be,cqnbined .s s,d0 formthe syl] abl represented by
Characters. whi FETCORBRyT oy el {dh oY A€ SVpbdneERe! SPRERREHS
char act er andhos¢ sosethandrircesappmbaanior tan aaperoacht basedndnt wheor t hree
sounds whigh gag?oE Qec%EQQQHQﬁ%p with an initial. 20 According to
anot her aspegt 0 _tﬁé invention, there is provided an aEparatus for
encodi ng i deogr ApAisc appacacheuse o i §a%ly thamsearbnefyther meneri ng
charag- 164318888 33vndsd FoAAHESEhe 'sSE Gf "EHPhYse dRRT8Y tEB3NRay
aSSOCIateg with s 'ﬂ mass nengéy for sinulianeously_dis: 25 gla ing al
char act er 8¢ oF €8aLEef s A5 EQMP? ﬁxﬁﬁaQﬂ It irtbord ) fRRaKsOEsEBEMARE] with,
tEe mass ae\;\lzny hﬂﬂ @agoneg dikpat @xaip-]aedpgge thetMandaginodiateeqyent
characters n.t ap tus . §.in stand-by, .condition pgior,te _actuation,
of a key,wglggléétggﬁ 5333&&%} 5ﬂf%§[ﬂ¥ﬂ%ﬁ??€hb?e§5 ﬁegg?‘gcfion keys
each manuBRépubddtuandblia Taiwes ,ccthare dreon2l oinitdathar adbefdnafissai d set .
di spkayed h LSp 3 b upj, gue code -
repri‘agent ?ﬁ% ?hgoggﬁek@égwﬁﬁ%?acqeercqmsbH}ﬁﬂi vseore ,fagﬁdy%ﬁgog{‘gg keyboard '
having a prilabley sepeesientedepy eharactess ngiinhle deamplying withation
mar ki ng apdreniangedelsQr ANEYeDlekigtentn ff£a¢ | OMaPic e8Py WheBEt s6uhdi tial -

character conponent, and_ each - . . -
corresponds only to a termination and two or three sounds

which cannot be pronounced with an initial.

20 According to another aspect of the invention, there
is provided an apparatus for encoding ideographic
characters, comprising a mass memory for storing charac-
ters each having an address in said memory, display means
associated with said mass memory for simultaneously dis-~

25 playing all characters of a set stored in a page of the
memory, means associated with the mass memory for causing

- display of a page containing most frequent characters when
“the apparatus is in stand-by condition prior to actuation.
of a key, a selection keyboard having a plurality of

30 selection keys each manually actuatable for selection of

one of the characters of said set displayed on the display -
means- - whereby a unique code representing
the selected character is delivered, and a coding keyboard oot

having a plurality of coding keys each carrying an ident-
35 ification marking and arranged for possible identification

of each phonetic initial character component and each

phonetic final character component as well as of a tone

if necessary, said keyboards and memory cooperating whereby

actuation of coding keys causes display of a memory page



keyboards and nenory cooperating whereby actuation of coding keys causes .
di splay of a nenory page - 4 - contai ing the characters or nost
frequent characters defined by the initi ahd final character conponents,
and possibly tbathamanga&&mcm&hm&nm&ﬂstdmemmsuafﬁdqaedtnghkeastamd

b t f
oo o respolatla®R, B sHe, 3 AREHL NP Snd FRULER tanlRhENEE! O 2
The Tode is aaudnmg@clbsllyytﬂmrmeb,y amm@éswmhthberrecrbuytbdokgdmgm
into the “U”b%lvo atrlQers’\B‘é’J’(;E%r e‘?ﬁgeaz?\fﬁrfj ’Ffﬁ(@r’eéfoﬁh% h§eﬁ9é‘%§8hekéyk“ the

page, al though ot he are possi exanpl e | nese
t el egr aphi ¢ Sc58&Uu1tise 1y dediiaron dfd @4%% PRRGINEhEP ThERLSEEH the

nmeani ng of thehaham@tzeramowg ae mrﬁmrha}éd)rbhéffwc@@ﬁi@ will in general be

provi ded in electrlc for hut al so tic cousti
nmechani cal . g%b (ﬁ#WQﬂﬁégﬁﬂRFf% éﬁ#?e%aPﬂ Eﬁefﬁggffsases an
old and wi desﬂneaaemhmtyf orbml@lraldumg il plflOélemb.ertoﬁnthé memory

‘char acter n-.Qi hi_s t n, 9,4 C S
of known sounhggganhél%%p0| 4l ﬁ& S ﬁ{ %%if%c %? il g@ Q?EESBEB
pronunC|atﬂ@noabeZOCDﬁGS|nwﬁlﬂosﬁlhiﬁsaﬁnftdnaﬁphaltbé @hengshetelegraphlc

exa”p' e the CE%H%Ct %'het Qr%‘?zfs%@ﬁd‘fi Satf&?nélié) irOE'haHUChifoHéth
tone)", two requent c aracters ar use f or
first tone” aﬁé thzhweamd@&w 'Chagif teit, 20- Y mmbmﬁ‘éaﬁeed The

The coding keggdef wtlln lieavfg%reciaw e Rddv ided abn é PéStricRiefermb! ypuvery
frequent ones;-- $ exhaust al l the(f055|ble |n|t|ﬁ%s and finals or

their transchﬁtW&X %9 DSuoPHLFaly AqoUSEls ke TShRRI¢REd renptely or
used | ocal Itg, for exTel apfp&roa@pertaiuswg:sbcbriswtﬂry\m@tuﬁﬂlmfbf fecagesze

cases be veryBl Rafle 3B ML RTINS ot LntEERIN DML prpRyBesas,
di gi tal  code, tiknchfmay Cb@reicft@crt,e(tafldredexaﬁqﬂ-eqbg’ rrea'ﬁsl@fmeehddonl y
menory for”inaoﬁsh§¥%CQﬂ-taking two characters of known sounds, and in
pointing out that the character of unknown pronunciation as
20 the initial of one and the final of the other. If for
example the character to be explained has the pronunciation

phonetic.final character conponent as well as of a tone if necessary, said - ”G

"mu, (fourth tone)'", two well-known and frequent characters
are used, for example "ma, first tone" and "zhu, fourth
tone', and '"ma-zhu-mu'" is pronounced.

25 The coding keys of the keyboard will bear charac-
ters -- preferably very frequent ones -- which exhaust all
the possible initials and finals or their transcription.

The code may in all cases be transmitted remotely
or used locally, for example for operating a printer which
30 will recognize the code and print the corresponding charac- °
. ter. Decoding will in all cases. be very simple since it is
sufficient to assign a character to each digital code, which
- may be effected for example by means of read-only memory

forming a lexicon.
35 The invention is further described hereinafter, by way

of example, with reference to the accompanying drawings, in

.which:



The invention is further described hereinafter, by way of ;
arrpl e, with reference to the acconpanying draw ngs, in which: Fi gure
s a sinplified diagram showi ng the principal conponents of' the. device.

Figures 2 and 3 show a possible art angenent of the keys of a device in

t he indications
borne by t h&igwes 1bis msimphizi’ﬁ.éd} ddhgramt sheving ﬁhgprﬂm@pﬁlmmnemmogram
in Figure,@. Eigusgs 4 and 5 show a possible method of displaying ideogra
on the dISp| ay means” of the device of Figure 1. Figure 6, simlar to Figi
2, shows an&i&atesedbving deshovos passibbe arrangamepbdr ghe ﬂ‘ﬁegar@f"ﬁ is a

sinpl i fiedbviibev: £ Qééérd‘éh@é‘ﬂvﬂﬁgt ﬂ‘ieglﬁb‘c?e%b%e@ﬁu%‘@ﬁ?ﬁ%&@h@r%‘é@@bé‘,g

accordance wth Figure 1, for encodi ng Chi nese characters,

operations. The sinpl di

ram of Fi gure shows only the min

1

cohponent Do indicatiers Oaram Pyt tkebf%rﬂ?ééﬁl’dhéatw Fﬁﬁfﬁc@ﬁ)a’r”af iy data and
15 ureddr &% ik Uiddojshans ifiheigare o3l ng ‘device illustrated -my be

regarded as

cesant ol oF AU P SoD) s REREY perio of SRR E AR

yst em whose
Swhich will

be succeson 2Be display sieans$ yofdblse delice oThBigurpul. keyboard using a
phonetic ap I S e h,cC \ in Figure
2 or Fi gure?%gﬂceh?he%gﬁ %%istq’cgr%drr{es% % set o?erlsﬁe}n??a e?)lrE ?ﬂlﬂ%\gg keys 13, "
whbse nurisaboard.sufficient 25 to -exhaust all the possible initials.

On each keyfgkguddngcid laeglmllfﬁi@@quamcrﬁ&«efﬁfoa@hg MEDBEdel81 WP f requent

ones, representative of the corresponding initial or final

0 he T ol e AOLANE A LERR:8lnd G IRER 008 kBN BLLO Wt 0TS

correspon eous equen aracters: use

b nadeaddress mlhelrphmnerr_es ma, bo, ke, shi, cai, fei, dao chou,

gen, li, jia, piao, niu, xian, giang, rang, hong, zhu, sui,

pin-ying tr
seen t hat t?ﬂé %gg{j:ie'%nd&ﬁf &ggu %g%%%yk%g‘e%ng 2 Al P
carry chainput deeybaard 10a\é g ta cpnacaasingnsysiiemcihose essential

&

in the "fan qie"
pr esent atFUSREFFVGLERCOH NG OREFALIMSnscription into Latin characters (Figure
2) or other%he fsﬁfnpﬂiml aidgraml 6f Figurelll shdwas phinéhe madhosemponests exi st 30

partic

ZUo,

isinklarf
ferent

u- larly
t an,
in the
gan be
Initial

element

is a read-only memory 11 and display means 12 which will be succes-

20 | s:.vely described.
| " The 1nput keyboard, using

a phbnetic approach, is provided with coding keys set out as shown

in Figure 2 or Figure 3. These keys comprise :

- A set of initial or final keys 13, whose number is sufficient

25§ - to exhaust all the possible initials. On each 'key is insc

ribed

30

35

an ideogram, preferably among the most frequent ones, representative
of the corresponding initial or final in the "fan qie" presentation

(Figure 3) or its transcription into Latin characters (Figure 2) or

others, for exampla Cyrillie. All the phonemes chosen must exist
in the four tones and one at least of the meanings in the four tones
corresponds advantageously to frequent characters: use may particu-
larly be = made of the phonemés ma, bo, ke, shi, cai, fei, dao,
choit, tan, gen, li, jia, piao, niu, xian, giang, rang, hong, zhu,
sui, zuo, in the p1n-y1ng transeription, carried by twenty-one keys.
It can be seen that the choice is made 30 that the keys having a
dlfferent initial carry characters also having-terminations which



- 6 are all different. - A set of keys 14 carrying phonenmes used w thout
initial, i.e. "er" and "weng", which keys carry the indication of the
phonene in Latin characters (Flgure 2) S or as ideograms (Figure 3);

these phonenes are not used in all the t+ofes: those which are | acking arc
shown in brackets | gggg % - A set of keys 15, corresponding only to
phonenes conta?ﬁ?n R P aﬁpearlng on keys 13; for the sake 10 of
cIa’igy, t hese keys 15 Aasetbefnkeygar 4t 6a rrydmek HhOnEPas USch LUt | ne

gure 2; these § nahs areeyurghgrn§¥ ol i 283 cn KeYs Keier ot He equent
|deograns (F| ure helr pi n-ying transcrip The keys. ma y

t he synbollzat¥@$1¢it#ﬁ3 P@thﬁoﬁbgneH§ #Hd @éﬂ@dC&ﬁﬁﬁﬁ§?ﬁiﬁfﬁ%$&%2fgf

]al t hough t ki sd¢§ agt 1ag§gsaﬁgy (p@gu@ealsl)g Iﬂhy:sel&»lmremschﬁmﬁma susexd t he
our tones and, at ast _one o £38e™ 93, G0N 0 nt
character. - Fbird #gngi‘ﬁe%"férr]t ose Z‘r‘ﬁh A3F & Z&%%gsatrthce %’p‘{)‘i'ﬁ?ﬂgrl at e

tone. 20 brackeeskénbbagdrealri es furthernore selectlon and print- ing

keys 17, a key 18 whoge, OQSQab'O?eZ?dW%at%%rg?%? tﬁhgﬁbmes

encoded does not conprisSe an Ini ant err 9 and a ke
cald i ng the nesenpagaingofdnadise naitl BPRSITING @N ysoni ipofor Ytie 3 e

mass _Temny 1lorsc§a5~%9-0%)és@em5as qrsgwglvdéecbel@n mawmﬁga;ehy%
containing a given nu ed in .a ne

stasing the chhfaby Fe¢§5§r3°ﬁojégﬁlén %é &a eﬁIQ#f%t%ﬁﬁng §t£gf
of programmes §yﬁbeahﬁuuabnnghmamkwse$yoﬁnﬁuuendWxﬁeagraMEeGﬁngunmaﬁhcters
may be satisfactorily represente 6 show
respectively tfE F’b g@sgr’ip Yé?\ g‘%g'ﬁ rlj}&ﬁojnna{rﬁt}{(é )i(effé %f}e%rpgdn%ﬁe
havi ng both thsypbohumamdbnoan (tive, ﬂmmwnmpngﬁﬂnap|1n4kﬁ%ﬁQﬂn%n figures,
organi zed 4igh p i 2 elg) | S Oy | 8ishaapgyers
each representggﬁmagh 2§rrglt°% X%ege%s?%)i‘)‘;ach of . whi c¢h’ flge’bgs Sj ned ay
code forned bbeEEaQGGFésé“oﬁhﬁhé°ﬁ§géQ&ﬁftQﬁg at least one of thes

meanings corresponds to a frequent character.
- Four tone keys 161,... 164 for choos1ng the appro-
priate tone.

20 The keyboard.cafries furthermore selection and print-
ing keys 17, a key 18 whose operation indicates that the
character to be encoded does not comprise an initial, an
error key 19 and a key 20 for calling the next page whose

-role will appear further on.

25 ~ The mass memory 11 is a read-only memory organized
by pages, each page containing a given number of ideograms
coded in a matrix. Other methods for storing the charac-
ters are possibie: mechanical, optical or storing a set of
programmes for calculating matrices of dots. Most of the

30 characters may be satisfactorily represented on a 16 x 16
matrix. Figures 4 and 5 show respectively the represent-
ation, on such a matrix, of two ideograms having both
the pronunciation "md". |
| Memory 11 may in partitular be organized in pages

35 of 256 eight-bit bytes each comprising 8 characters each
‘represented on a 16 x 16 matrix and to each of which is
assigned a code formed by the address of the page and the
order number of the character in the page.
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sclely an incrementatlon of the page number register.
The encodlng device is completed by a central processing unit 21
equipped with its working memories 22 and 23, a unit 24 for printing

or transmitting the code selected in mass memory 11 and two'registers,
an input register 25 and a page register 26. | _ |

It will be assumed in what follows that mass memory 11 comprises
512 pages each having 256 eight-bit bytes. The page register 26
may in this case comprise 9 page representation bits (portion 27)
and 3 bits for locating the character in the page (portion 28).

The input register, associated with the keybOard may compr1se 5 in-
itial repreoentatlon bits, & final representation bits and 2 tone
bits.

One of the pages in the memfigy may preférably contain a set of the
most frequently used characters in the ideographic language. Such a
set approximately represents'11% of the characters formed in a non-
specialized text. They may typically consist of:

‘2, -. 1 1.3 RO A
- The data processing system may be programmed for that page to be
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di spl ayed as soon as the apparatus |s energi zed, before any key is
actuated. if then the character to be encoded appears on that page, a
si-ngle operation (depre55|ng a selectlo key) is required for encoding.
That page is again displayed after each’ actuation of a 5 sel ection key,
i.e. each ti ndispiayed s 3bors ass tha a@pamtulsyicmdrgizeﬂ bdfereeanyckey sisused
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Fiure 2. i I'Tustr exa er soug r appears on
t he page, |n tiﬂél ot ahd plés f‘em?‘ieﬂmtpo suff|C| ent to depress 25 the

key 17 marked "4n tRiLkd8, tthe Wichkstdth @e }r&inﬁs&zs #uceBsPivedy Ykeh gon'gnmrwp@rt i on

28 of the pagg register 26 an tofed e correspondi ng c Ss in
menory 11 tog’%{’ppg#’eﬁ‘ﬁ? 3y ory ¢h kg ﬁ%g"s“' g ?e@ﬁé?fa ALY the

.arrangene okeyt 116, clfaiath conepbn the screen : the operator has no need to

count the 30 charagters or t S in rd 0,choose th rjpate

key. After actltr)i‘%l L&A tE’g E@ 1 '?"laeedérwbge ‘r"“”"Bro g t%% ek TS
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tations of the sound "mu", as shown in Figure 2.
In the illustrated example, the character sought fof appears on
the page, in the fourth position : it is then sufficient to depress
25  the key 17 marked "U" in order to write the figure 4 in binary form
in portion 28 of the page register 26 and to feed the corresponding
code (address in meﬁory 11) to apparatus 2. _
The arrangement of keys 17 corresponds to the arrangement of the
characters on the screen : ihe operator has no neced to count the
30 characters or the keys in order to choose the appropriate key.

s After action on one of the keys 17, the device is brought back to
stand-by condition, in which it is sufficient to again actuate a
key 17 to encode one of the very frequent characters in the partic-
ular page which is displayed at the beginning of operation.

35 Other situations may occur and correspond to different results
of the tests shown schematically at 30 and 31 (Figure 7):

- The operator discovers an error after display on 12: there may
be no display because no character having the pronunciation defined

6



- 9 - by the initial, the final and the tone exists in the nenory; the
chqracters displayed arc manifestly fal se, which reveals an error in '
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-Since they will be the most frequent characters, recourse to the
following pages will not be very frequént since the 2000 most fre-
quent characters of the Chinese language comprise about 95% of
those appearing in the texts.

25 The embodiment shown in Figure 6 uses the same coding principle,
but the keyboard does not comprise tone keys. On the other hand
it comprises four separate sets of coding keys, each set correspond-
ing to a tone. '
The keyboard of Figure 6 (where the parts alrecady shown in Fig-
30 ure 2 bear the same reference number) comprises 256 character keys
grouped into four sets of 64 keys having the same tone, designated
by 321. 322, 323
sake of clarity. In each set, for example set 323 a fraction of

and 32,. Only a few of the keys are shown for the

which is shown on a larger scale in Figure 6a, we find :
35 - 21 keys 33 for representing initials and finals (similar to
| keys 13 of Figure 2), . '
- 14 keys 34 corresponding to finals not appearing among keys 33
(similar to keys 15 of Figure 2).



(simlar to keys 15 of Figure 2). - 10 - The 4 x 29 116 additi onal
keys carry the nost frequent charac- ters which are not anong the
dharacter; visible in the four codi ng, (fq_nes (keys 36), for Chinese and
western nunerical characters, and punctuation signs. 5 In the
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ke boarg w | %geousl y to storing t same character 1 n several
pages, &8ch otheifeseusdeto the correpppndipg QMTAErHER fheybower, Lingt i phe- '
p[gvi dlt ng Ej hetmrr&ut;aas ?mhlthi'%) ka3 leausas! 9e dl Ierkht sraneﬁsg%p@%hg%éﬁ t he
character des ed on e ke a as. soqQn |
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sought for tckey[bpem compttizies amavemmdanmhyea:aon@tbadepogblhmmw ers
di spl ayed 25 4396 tr [ may be
. ; é(nce‘d"l Lﬁ%w eque AS AYYANG f‘ F‘iﬁ LEIRSH 1eQR

expl ai ned wi tA nt  charac AT RN A ML
.hormnyrﬂe%, smnas sueh"as Taecordisg ambquwﬂclog. tmi'ewhen Xt sisniprovidednfatppear
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frequent char ac- seven ot racters
which will bé":t"ﬁ'écﬂﬂnrﬂf %"ﬁ'@"#soGFGh' . up to the ninth in frequency; the

Isecond in frequeAgy d&\btmmi)&ﬁroﬁ\/ﬂ%\ kb?@odlfﬁ%’bmr ddmtageédaﬂ " Tead tﬁl
Ltter PosT L ORing 15 L0l Bl SR obeal ohleRs, Ko BiiRRA TS
35 Zhe orthes déteimimpdebeing Walid,t hnd iar pm;gﬂmtmemmhm@mnm ssoor
signs are visjPhe i0skNehe first page containing the character designated on

‘the key to appear as soon as a first key 33 is actuated to select an

initial. It is in fact possible for the character sought for to

appear in this case immediately among the eight characters displayed

25 on the display means.
An advanbageous distribution may be explained with reference to
a very frequent character having numerous homonymes, such as niiv,
The most frequent of the "1i*s will then appear in the "normal" po-
sition. Action on this key will cause the most frequent charac-
30 ter to be displayed and seven other characters which will be the
third, the fourth ... up to the ninth in frequency; the second in

frequency will appear when the keyboard is in the "capital letter"
° position. Action on this capital letter key will cause this charac-
ter to appear with its following 10th, 11th... 16th characters in |
35-- the order of frequency.
With this arrangement, 512 characters or signs are visible to the
operator on the Keyboard and a little more than 2000 on the first
pages. Now 400 characters are sufficient for printing 73% of a
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Flabic character, a cursive syIIablc

a Sihphrﬁedc hlmacoet | emtiodémertsenoff shwm alrecalsvapastidle, : t he

t ra h|c hr ee keys make it possible to indicate if
R D Gie

k k f
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‘a separate group of final keys each carry1ng a phonetic code (trans-

cription into Latin or other characters). The coding approach
appears perfectly on such a keyboard. -

The device is directly tranapoaable to Japanese, 1n which the
finals may be mono- or disyllabic and ench Chinese character has
two pronunciations one of which is monosyllabic or at most-disyllab-
ic. ' |

A simple and praétical encoding device uses a keyboard comprising
70 coding keys on each of which is ‘inscribed a square syllabic char-
acter_and additional keys for the figures and typographical signs.
Three keys make it possible to indicate if it is desired to write a
square syllabic character, a cursive syllabic character or a Chinese
character. |

In the case of szllablc characters, the character is encoded by
depressing a SLngle key. Each COdlnb key of the keyboard also
carries a Chinese character; successive action un the "Chinese
character" key and on a codiny key of the keyboard causes the memory
page in which the desired character appears to be displayed on the

-
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character" key and on a coding key of the keyboard causes the nenory page

I n which the desired character appears to be displayed on the - 12 -
screen. Agai n the character -on the page is chosen by ‘acting on the
appropriate selection and printing kep. - The characters not appear- ing in

clear on the keyboard are, as im the previous cases, coded by successive
action on two codi ng keys which cause appearance or S .the nenory page

cont g ni ng t heseMahact QaMaHe titirhbeer %ﬂdtﬁé Rake GO 6!%999“6& heride ow@he
keys~ The case of hormngrres is treated as for Chinese. But a nuch snaller
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on mat r I ces

ticular be represented rices, another part” on
and anot her paF‘?” Shinese, 24 matrl ces by grouping together the characters
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algo be gr dlpedit dgeesir ai mereppcdabd Kiyedt vibyres Imeyf‘exroaenbded on a 32 X 32
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of printing kegs woul d in all cases cor- respond_ to the nmaxi num nunb
characters per ?R.?@ng opptl Aewesmqlemx Bed rRLEnhel tﬁ? %&‘ﬂ%"?ﬁ* e 1§0P?‘\'Nare

of OIt ge comgﬁt etidiilak wrw&&neédhwnassx @nlgz_aﬁul&@bﬁ%hbﬂikbﬁ bﬁiﬁﬂ loanlla*ec keﬁs 1
an in the c of, a t charact | ay.. to keys to | t he
case of a four'—ﬁa%'ﬁﬁgﬁcﬂ"gramti\%ré?r&nﬂ"?g ?.‘)nz.ﬁ'0 m*rfcteﬁebycéggu%ﬁ'é‘r'éotﬁﬁf’ ©'16 x
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20 The characters with the most complex graphisms may also be grouped
together in special pages where they are coded on a 32 x 32 matrix;
each page of 256 8-bit bytes then contains two characters.

In these cases, the "selection-printing" keyboard must be able
to be adapted to the different numbers of characters per memory page.

25 Since the size of a page remains fixed, which considerably simplifies
the software, the number of printing keys would in all cases cor-
respdnd to the maximum number of characters per page. This result
may be reached by means of the software of the computer unit 21 .
which only assigns a selection function to keys 1 and 2 in fhe case

& , 30 of a two-character display, to keys 1 to 4 in the case of a four-
character display and so on. In the case where only 16 x 16 and
32 x 32 matrices are prgvided, keys 1 and 2 may have a different
colour so as to individualize them.

Moreover, methods may be conceived for displaying the characters

35 by other means : electro-optical, electromechanical, or else by stock-
ing not the characters themselves but simple algorithms fbb calculat-
ing material representations of the characters, thus economizing on
the size of the memory.
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eyboar [ ﬁ?ﬁﬂ
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conponegt sé@orﬂebhaﬁa%t@i' @anlﬁéﬂénﬁ 1}a58 SReYbdards | shdk AemAT éﬁoﬁéﬁtﬁﬁﬁmiére-
coopera}w wher, eby f? H?& n of codi n keys ;guses di splay of a
a e

page coRYaAFhuRGiem oLk ¥S Fauses; O 3 MEPREX ep§sae<n1manygg ithe
35 01§ ttﬁhrﬁt@r&lmlmoshafﬁ‘qmm camiaaeeie§ defihedobgi it y.eabe saddefirst and second -

gy T G A DR TR L ARV
sel ect _edctrmr ant e dfothe tsededtion keed rdwulast i delivery 1;5 a cbde éppresa us
coc o b o8 D el St B B8 AR, T 1
different final,2ah appavatusr forrencoding h:l.c cimrac%er#pm@i&ng
cocorf Wyidh, PERH dor HEdsRn, EAEgp Lk %geaﬁﬁpﬁ%sa{rfg oot o bf o s,
wher ei ntyhalispdaygneangbassot iaved withs siidimass memory fox simbltaebiongly
displaying all characters of a set stored in a page of the memory, means
associated with the mass mexnéry for causing display of a page containing
most frequent characters when the apparatus is in stand-by condition
25 prior to actuation of a key, a selection keyboard having a plurality of
selection keys each manually actuatable for selection of one of the
characters of said set displayed on the display means
whereby a unique code representing the selected character is delivered,
and a coding keyboard having a plurality of coding keys each carrying an
30 identification marking and arranged for possible identification of each
phonetic initial character component and each phonetic final character
component as well as of a tone if necessary, said keyboards and memory
cooperating wherehy actuation of coding keys causes display of a memory
page containing the characters or most frequent characters defined by the
35 initial and final character components, and possibly the tone, associated
with the actuated codin'g keys and subsequent action on one of the select- -
ion keys results in delivery of a code corresponding to a selected
character among the displayed characters. | |




tone. 6. Apparatus according any one of clains 3 to 5, wherein t he

i/ng keyboard f3ur t hgyp oS seScardeigt ko adfadadipNn miemmhthedr cates
t he gpgnene to.,be cpdified, 15 does not &F rise.an injitial,:
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codi ngskey is i ns4or iApphratusicageend hingi 69 alpnmndir\.clvdtemrel'ehent

O.keyé, each set corresponding g a tone for allow ng the determ nation of
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transcr|pofoﬁhﬁnt&ﬂmbstern | anguage. 9. Apparatus according to claim 8,

wher ei n each of 14g?§ﬁh ; g?@g%}glﬁ kBl EhalinCa § iife e PaEREL €F having
at o

a different endlng fhe characters of the other initial coding
keys. 30 coding kgyboard femrpuisesfayrt sePrIahes s/t o fePLiRgt he sounds

correggoniinsg,t @atl dhaidet@por@ingedoby thaekessr haMPowbegi €56 i n each

of the fo r tones gne at_l east of these nmeani ngs corresponding to frequent

char act er 4etermingidon Qf hetPR§-to any one of claims 3 to 10, 35
further corrprr Si 183 Wﬁumofdingausi agyt lomeapparta bmse3 ovot Bg

di splay neans, .in hesponse t I rst codln e th an
i ndi cat i oNNEF elfe thEH &0 g@ﬂ?ﬁhtguogﬂgrmg % %ﬁg ﬁﬁﬁg t he
nost freqaemuaa;h@mcctﬁanﬂximhn indibatesonhadti a:heorplmrempmdbelgcodlfhed

- 1 d p accordlng to claim1l, wherein the
codlngskeygogrgg%ag prua& fﬁf&g% for replacing display of one nenory

page with di spl ay .ofApparatkixs gogeenondangu Ghinesenhamactershe first .one,
and possi Bl o444, Céhaneﬁﬁ‘ e:f]ﬁe 20f PPIThE! ¥ 2RSSR ALIRPPRE codihfe Page

is the | ast one cohtal ononynes.
keyboard compr1ses further keys for the phonemes "er" and

"weng" which have no initial in the four tones.

20 8. Apparatus according to any one of claims 3 to 7,
wherein on each initial coding key is inscribed an ideogram
having a pronunciation element corresponding to the element
codified by the key, typically selected among the most
frequent characters having the same sound, or its phonetic

25 transcription in a Westérn language. |

9. Appafatus accor&ing to claim 8, wherein each of
the keys assigned to an initial carries a character having
a different ending from that of the characters of the other
initial coding keys. |

30 10. Apparatus according to claim 8 or 9, wherein the
sounds corresponding to said characters carried by the keys
have meanings in each of the four tones, one at least of
these meanings corresponding to frequent characters.

11. Apparatus according to any one of claims 3 to 10,

35 further comprising computer means for causing the appear-
ance on the display means, in response to the action on a
first codlng key with an indication of ‘the tone, of the

'contents of a memory page containing the most frequent
characters having the pronunciation corresponding to that
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13. .Apparatus according to claim1l or 12, wherein’ “ l uml uu g
representation of a character is either 4hEG19 store | oned ,

by the serial tber gf the character in the page or its representation in
t he Chinese t%ﬁ b?ﬁph €*code, ar its translation into’another | anguage, or
any conbi nation of f#Re pAppammqyswanunnﬂﬁng|bmsc1aﬂm Appawhers inc ddrali ng
to any one of 1 cl i h N e y fs r

inQL%ﬂes addi § %ﬁ%@ Egggbggprggﬁbﬁg‘H%ﬁtvggﬁg' k%?fféguggﬁﬁ%ﬁfﬁgtKiSplay
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coded characters accordance 20 with a natr edet er m ned
di rrensi ons, faRdeRARBLELY 86mesSER&fY APRRRT bégéhsfpzse g spithep kst (R

contai n- ing @6ghglﬁﬁﬁgagbﬁb% ymE® . Apparatus according to any one of clalns
1 to 14, wherein th aracters are codef in acco danc mnth1§|ff
r

ent matrices depend?ﬁg oAPPRZATUS AARE4INE 1 19 % %hﬁl OFar'té sof qﬁfln
characters ontRexc8deat &-epes:,seart(xﬁiem ref ta bcyhé,ﬁa«téa fret eiicher at@ anot her

part by 24 x 24 nmatrices, t h aracters ose his t npl est
ar.e grouple(b i AtPHE sBﬁﬁep’a’b' %esroefocﬂ°we‘g(7§b % a?% E)aggg:pg é)r}ed"shaeny one
%cl ains 3 tohé#acmber dinn theclpage tuxalnksayreprakentatsogned ttdnea O‘hmzdse

d

ng those np é%ggggghgé gdgél1z}fl li foﬁogpyaegpg% ﬁéﬁ%ﬁe,

i ce being S t3 cause he Se I on
first key acttluatedyandmbheasﬁorseJI%dthtbrptﬁcadimgarebyesnétgéd@m 18.

Apparatus for encodipg i i@g&%@&&?&ﬁﬁ%%éuéﬁ aaﬁbablfyt‘ﬁ% *@qreeéaﬂﬁ{gﬁre

described with reference acconpanyi of th

speci fi cat} orc haimBeenwhegedaudde te Xﬁﬂﬁt@oﬁ@fﬁbefhénééBﬂPéamﬁﬂkﬁh%ﬂ%ﬂ
typescript. |kefBYc68Rk3pBnd il h‘?’vt@ﬁend”ﬁﬁﬁ&"\ﬁ'é&uéﬁﬁ éh&ﬁb%' tc HaG d s s .

The original typescript contairi ng these amendments may % |nspected‘fn t he
prem ses of the Patéft Cﬁpp@gatus according to any one of the prece

claims, wherein the memory is organized in pages each
containing the same number of coded characters in accordance
20 with a matrix of predetermined dimensions, for example a
16 x 16 matrix, each page of-256 8-bit bytes then contain-
ing eight characters.
16. Apparatus according to any one of claims 1 to 14,
wherein the characters are coded in accordance with differ-
25 ent matrices depending on their complexity, for example a
part of the characters on 8 x 8 matrices, another part by
12 x 12 matrices, and another part by 24 x 24 metrices,
and the characters whose graphism is the simplest are
grouped in the same page.
30 17. Apparatus according to any one of claims 3 to
14, wherein each initial key is also assigned to a final
among those not associated with a final key, the computer

> vy—ig

‘means of the device being provided so as to cause the
selection of an initial by the first key actuated and the
35 selection of a final by the second.
18. Apparatus for encoding ideographic characters
substantially as hereinbefore described with reference to
the accompanying drawings.

The text of the spec:.f:.ca.tion has been reproduced by photocopying the applicants original
typescript. It may contain a few amendments which are difficult to read. The original
typescnpt containing these amendments may be inspected on the premises of the Patent Office



