SYSTEM FOR USE | N RECORDI NG AND PRQCESSI NG STENOGRAPHS T+ (i e?\/%%fﬁ;—rz 7
relates to a systemfor recordi ng and processi ng stenographs. Recently,
i ner nati onal conferehces have often been held with participants attendir
them from various countries. In the international conferences, it is of
very inportance to pronote a nutual understandi ng anong the participants.
“However, it frequently happens that a part of the participants can speak
l,anguages designated for the conferences and the remaining participants
cannot speak the designated | anguageSTEMJRORIUSENEN Ci r cunst ances, the

remai ni ng participants canRECORDINGIAND cHROCEBSSING| STENDGRAPHGer st and t he speech
and cannot respond thereto. It is nentioned here that witten words or
Sentences can often be understood even by the participants who cannot speak
t he desi gnated | anguages. Therefore, proceedings or procedures can be
expedited i'n the cBviscinvention relaten tpacsyster Kr-akeqrding endrerogessing
taneousl'y be displayed in the formof witten words or sentences. Mreover,
a mutual und&tSPeERAPRS: can consi derably be pronoted anmong the partici pants

if arecord of th roceedings can b otten sinultangously w th conpl etion
-of the conf erence'.ER ﬂE]iyde?:’é'?quﬁt‘rﬂ“G'ﬁt emﬁs%ﬁtaﬁﬁﬁ Y%@V\%?ﬁslﬂ-lggl | ed
conventional s ch recognition deviges so as to convert ga speech of
speakers int (?aﬁ%gf ) ssag"ﬁ?% @_5_5. eﬁo&% e?',ar%uf %?untgﬁleesdon@neﬁzp‘leoﬁal
recogni tion de\Lessi6AMN BhAGHRNESs OBt YieS BE UdryCiniBbtshce to promote a

mutual understanding among'the participants. However, it frequently

A

'happens that a part of the participénts can speak ianguéges
designated for the coﬁferences and the reméining participants cannot
spéak the'designatéd languages. Under the circumstances, the
.remaining participants cannot accurately and clearly uhderstand the
" speech and cannot respond thereto. |
| It is mentioned here that written words or senténées can often
be understood even.by'the participaﬁts who cannot speak the |
deéignéted languages. Thereforé. proceedings or'procedures can be
expedited'in the conferences if each speech of speakers can instan-
| o _ _
LN

taneously be displayed in the form of writfen'words or sentences.
.Moreover; a mutual understanding-can éonsiderably be promotea among
the particiﬁants if a fecord'of the proceedings canlbe gotten
simultaneously with complefion df the'cbnferenée.'.
Consideration mig££ be made abouﬁ the use of so-éalled
conventional speech recognition devices so as to convert each speech
. of speakefs into words of sentences. However, all of the

conventional recognition devices can recognize only specific words



sL-ken by a speC|f|c speaker or speakers Anyway, it is.very difficult to
‘Jonlze a great nunber of words spoken by unspecific persons for the time

befrg. It is an object of this-invention to.provide a system wherein a N

great nunber of words spoken by unspecific persons can be recorded as-a

stenograph and visually displayed in T e f orm of wor ds or sentences

substantially sinmultaneously with a speech. It is another object of this

i nvention. to provide a systemof the type described, which serves to

expedi t e POARRENUS slotrll GoRakbOR! oGRS SRRyl 11 50vsRecl 11 C o) ect :

of this invention to provide a systemof the type scribed, wherein a
record of pireqeerh 'i:gsré‘@gnbf_b meafidty naltiedl 52 GoRls tdir,ak@myoﬁn@eemm |
conference. According.to the present invention there is prOV|ded a system
for use |npér%@a§ohdigt§é aifgrhaing. and for produci ng an output signal which
can be used to provide a visual display of speech represented by the
st.enogr aphs, t hEt sissasnobjeoprdafstinis deverseibonrto pookiceng syssemwbecteinh

st enograph -signals froma sequence of said stenographs, and neans for -

pr ocessi nggmmatdnemireof asonds sipokery baptnspeghtics persdnsr eans b greserged asi gnal , -
- wherein the stenograph signal producing nmeans conprise a recording nedlum
~which is testspostaphl end vigugllyddisplayeldnt Fig SPER OfdYeRdet PHIFEPRPRASEh a

witing zone, in which the sequence of steno aphs is witten on to the
recor di ng FRRAtARtialLY %H'“éi?"@%é‘?gh “I5he? SRA?CH is adjacent to the witing

zone and is Ioc ed | e tr direction therefro d |ch is
novabl e over th riécﬁ??ﬁ&ﬁﬁ ?@3"% ttf"hf r‘?‘ ntvﬁnm\ﬁrn F é‘o‘z”bdr?e a%g fwh —
suppor ti ng, t N

J“%ype described, which serves to expedite proceedlngs of
international conferences.

It is a srecifie object of this invention to prqvide a system
of.the type described. wherein a.record_of proceeaings ean be readily
obtained at the end;ef each conference. |

According'to the present invention there is provided a systenm
for use in'recording stenograpﬁs apd for producing an output signal
which can be used.to previde a visual aisplay of speech represented
by the stenographs the system comprising means for producing a

| sequence of stenograph signals from a sequence of said stenographs,. S i_/
-and means for processing said sequence of stenograph's1gnals to form
said output signal, whereinlthe stenograph.signal proﬁucing meaﬁs
.cqmprise a recordiné ﬁedium wﬁich is transportab}e.iﬁ.a predeterﬁined
transport direction thrbugh.a writing.éone, in'which the sequence'of
stenographs is written on to the record1ng medlum, and an extension
zone, which is adjacent to the wrlting zone and is located in the
.;ransport direction therefrom, a stand which is movable over tpe:

recording medium within the writing zone, means fer supporting the



stand adj acent the recording rredl um so as. to allow novenent of the stand
al ong the transport direction, drive rreans-coupled to the recordi ng medyWr
ang/ adapt ed, when activated, to drive the recording nediumin the transgort
direction towards the witing zone, and.gading means which are |ocated
above the recording nediumw thin the extension zone, the reading neans

bei ng adapted to read the sequence of stenographs witten.on the recording
‘nediumwithin the witing zone and to supply a sequence of first electric
signal s repr esend i adjatént sbeumconding sédinagsapsste alie movemsss bfigtheeans.
The invention will now be described, by way of exanple, with reference to
t he acconpanﬁtngdcamm trmsnhrt:mre@uigs. drdae memsugwp@er) tohthe synbol S

for use in describing the Pitman shorthand system as an exanple; Figs. 2(a)
t hrough (d) sﬂ?@ﬂ?@tﬂieﬂe%@!ds adapteds cwhen aekiveted ngot drivei theames 1PEand
system as an exanpl e; 3 shows a bl ock diagram of a systemfor
‘recording an@eﬂﬁ%é@s%% Fa‘?:i‘l’r?c'é’('%’oﬂ:ﬁ‘t’%‘gst the HE‘?Weﬁ?’?%nan‘h g. 4

h bl ock_di f h Il d Fi d
Fig. 5 shows 00T MEETE Hich eiﬁcéFgﬁsﬁ%fS’%ﬁ%[%‘led’é‘%%%rg i bt MRERTL tBYS: e
1 Tustrated | oblgron3yoflef gf 'rggalggp b phililadorch B8 EARNLE Shaldld

I nvention resi &GS In con\ler InNg a a succession

sounds, such gs ﬁeém{%@ Jlsouemson%'@é@o%amfﬂea{ wiili® hdbsgignogr aphs
t.han .

by the use of s witten on recordi ng medi um and thereafter in
further conveighkNghd B8 SippIPH aB&FencBt OF WOrslS 1Bt €6l caE Srfa®s D presenting |

k-/ the sequence of stenographs to the processing means.

The invention will now be described, by way of example. with
reference to the accompanying drswings, in which:f

Figs. 1(a) through (e) show symbols for use in describing the
Pitman shorthand system as an example;.

Figs. 2(a) through (d) show other symbols for.use in describing
the Pitman shorthand system as an example;

Fig. 3 shows a block diagram of a system for recording and
processing sﬁenographs according to the invenfion;

Fig. 4 shows a block dlagram of a part of the system
illustrated in Fig. 3; and

Fig. 5 shows-a schematic plan view of an input device for use
in the system illustrated in Fig. 3.

Referring to Figs. 1 and 2, a principle of this invention
resides in converting a speeoh composed of a succession of sounds, .
such as phones. phonemes. syllables. and the like, into stenographs
by the use of shorthand written on a recordlng medlum and thereafter

in further converting the stenographs into words which are to be



;}1 |y dlsplayed By way of exanple, -description will be nmade about the
PEn shorthand having a high regul’arity. Wth thé Pitman shorthand, each
sound is witten down by the use of predeterm ried stenographs in a manner ‘o=
to be described. A single sound or sounds are witten down in the formof a
single or a .combination of the stenographs of the Pitman shorthand. Herein,

| et description be made about the stenographs, nanely, synbols :
representative of vowels and 5.consonants so as to facilitate an

under st andi,{ia91y di8pTajedn B9y f&ﬂdmﬂisancgse% bR ﬂﬁs +fdaﬁg into

si x- ki nds of short vowel s [err] and [err] I nds ong vowel s -
conposed Oabdut' the PAEnalD shbrthand having a Bigh fl%g@liﬁ"tyhamithfﬂiér P$tidns Of
signs or synbols are prepared in the Pitman shorthand to represent the
t wel ve vovsherthaiheeaéh Gauhg ist Brivtenadowd, bpthel iseObf i predeberding@vel s are
represented by a light dot- illustrated in Fig. I(a) while the renaining
short vowestenograghsifn a mammer ¢orfje describpd esdnsixgleysaundi givtsodadd
“illustrated in Fig. I(b). Likewise, three (ah,a , and ee) of the |long
vowel s ar eareepritten: dowrhinathe foym @6t a isingbe roat g(camhifatgon1¢f thahi | e t he
remaining |ong vowels_ (aw, o, and oo; are represented by a heavy dash
i|lustrat e%{telﬁgraptismﬁfé‘e ?-'(‘ﬂ'f“ thexehandie circunstances, each of the short

and the | ong vo&ve re%n?afetngescr?.pt{l Ld#a%l leoS tegllxef Is%gncp aphs, hamely,

symbols representative of vowels and




the above-nentioned signs, However, each vowel can individually be —
specified in connection w th consonants 20 succeedi ng or preceeding
vawel in a manner to be presently described. In Fig. I(e), a ruled or

reference line is shown by a broken line.g Each of the vowel signs and

consonant signs (to be described later) is witten with reference 25 to
the ruled line, although the ruled line is not always drawn visually. The

exenplified obébfisEnimts) sSi 4 €6 B DkPrdte AP EPRMAMANVEI R S qasonant P
and has a front part and a rear part on the |efthand and the 6 right hand
sides of the thitmshrskerthi®sPectiTivel yowdle arted Usldss Bffi &d ridke Biyk-kinds
therefore be called a consonant sign P. The front part is divided into.
first, second,ofinshott rdowelsitd pl@ces, depikt eah@tog eand sind-Kidd respec- 5
tively. Simlarly, the rear part is divided into first, second, and third
rear places depfcleryavoyels|comppssd obsfectiveds. Foi Zedorted®f each
vowel to an adjacent consonant is indicated by assigning each vowel sign to
a front 1% part of @ackhepikpraandgrfourr@Eenfes htsiae auEedfce of
‘each vowel after the ad'qgent consonant is indicated by allocating each
vovel sign to 3FF RFCRRTEC ot et RUHIhAOTIANY 17P RGN (4 i rst
through the thifg [L oplud] 8CSs Pl flcdify! S QY e, td ) &
the short vowels are represented by a light dot illustrated
in Fig. 1(a) while the remaining short vowels (3, U,
10 and 60) are represented by a-light dash illustrated
in Fig. 1(b). Likewise, three (ah,. @, and €e) of the
lohg vowels are represeﬁted by a heavy dot illustrated
in Fig. 1l(c) while the remaining long vowels (aw, O,
and 6o0) are represented by a heavy dash illustrated
15 in Fig. 1l(d).
Under thé circumstances,'each of the 'short and
the long vowels can not be individually specified by
the above-mentioned signs. However, each vowel can
individually be specified in connectiqn with consonants
20 succeeding or preceeding each vowel in a manner to be
presently described.
In Fig. 1l(e), a ruled or reférencé line is shown
by a broken line. Each of the vowel signs and consonant
signs (to be described later) is written with reference
25 to the ruled line, although the ruled line is not always
drawn visually. The exemplified oblique thin sign or

stroke is representative of a consonant P and has a

front part and a rear part on the lefthand and the



pl aces serve to individually-specify three sorts of the. vowel s, such
i); (o, u, oo); (ah, a, ee); ahd (aw, o, 00). By may of’ exanple o
i ndi cation of the Iight'dot (Fig. I(a)) attached to the first rear placsw

(é e,

[err] 20.

of "t he-consonant sign P denotes a sound "pa" as one of

t he

sounds: Simlarly, ‘indications of the Tight dots |ocated at the second and

t he third rear pl aces [err]

sounds

| i ght dash (

ocated at the first rd rear

[err] to [efi]userntsa soLrsice "My Libre £PE BOCal168SRCELHYSh Nt

addi ti on,

I ndi cations of the heavy dots (Fig. 1(c)) | ocated at the

and [err] of the consonant sign P denote

%}qthﬂ%ﬁ{ s?eﬁf't‘!ﬁéythlxlr'§€¥\61§§Erfo€%§ﬁ5‘é9€§¥0f +HE 25

pl aces
7 In
first

t hr ough thesidm rgl, ' eptie PEPGRS part 0id 3ADFidde DONSORBRSL S| gecEhdgnot e
sounds "pah," "pa," and "pee," respectively, while indications of-

heavy dash 4id gthixdl)§romweapaced dépuétéatathfgugﬁ Ihenahfgd f@@pe

[err] to [err] of the consonant sign P denote s

paw,

5 t he
¢+ aces
and

" poo, "s respeitelel v. Sigm&mtbyortbegmsarIpaﬁirzaeﬂhvxﬁéagsnta(ﬁjrshrough (d)
. represent consonants attached thereto. Arrows are 10 al so attached to
t he respect$eeorngniand thﬂ%@oﬁﬁ%ﬂlE#%E#Soﬁemw¢#¢®gaMM¥fh ¥s,iampdrtant to

define the flrst through the third places of each synbol

COI’]] unc-

10

15

20

25

3, respectively.

Antecedence of each vowel to an adjacent consonant

is indicated by-a551gn1ng each vowel 51gn to a front

as nentioned in

part of each consonant sign. To the contrary, subsequence

of eaéh.vowel aftef the adjacent consonant is indicated
by ailocating each voWel_sign to a rear part of each:
consohant éignj- In addition, the first through the
third front places or the first throﬁgh the third rear
places serve to individually specify three sorts of
the.ﬁowels,'such-as (8, &, I); (3, 4, So); (ah, &, €e);
and (aw, G, ©o).

By waj of example, an indicatibnlbf the light
dot (Fig. 1(a))'at£ached to the first rear place'ri'
of the -consonant sign P denotes a.sound "pd" as one -
of-fhe-gounds. Similarly, indications of the light
dots located at ﬁhe second and the third'réar places
rz.and_r3 of the consdqant sign P denote sounds "pé"
and "pi," respéctively. Likewise, indications of ﬁhé
light dash (Fig. 1(b)) located at the first through
the'third rear places rl'to f3 dendte sounds "pod," ”pﬁ,"

and "pdo," respectively.



tion with Fig. 1. It is tp be noted as regards the specific symbols th
each pair of voiceless and voiced k 15 consonants,* such as (p, b); S
drir (ch, j); (k, g); (sh, zh); (th, TH; (s, z); and (n, ng) is assig o]
~each of the specific synbols. It is possible to distinguish the voiceless
consonant of each pair and the voiced corlsonant thereof by thin and thick
outlines 20 .of each speC|f|c synbols respectively. The synbols are

((le ;/I) ded |dnt 0 st r?: gh]'E f ‘%ﬁ'—gggtléj?szi;%etd t%ﬁ]q]ke rJ lag‘%[ss (t%(lcb?)x and

c and specially o S es are
I bdi vi de t t d

ctrai gnt hori Toft bl Afrafkd 1"% M‘fﬁ%ﬁ%ﬁﬁh o R i e O

‘nto a curved HPSES Oake df &ind )corfiﬁﬂ’ﬁﬁ: "Gdrt ¥l nsde QfishddNghh,and ng),

and the renai nihig cur¥ed downstr i addition to the above- nenti oned

synbol s, vari oysz | vpasa Ofp&e/ "ot s pa el ey N6h A% SIRTIREEINS IdF t he Pi t man
shorthand to specify dlphthongs trlphones and t he phrases which

frequently appese heawpcdastperiy. Fad) rduetiehet afhalefNarstptimmughen the
vowel s, the consonants, the diphthongs, the triphones, and the phrases can
be represent edthsy thmhs@armm.‘samgrfpm ry heefy - thid |cdnsaradriteds ignunds,
respectively. Referring to Fig. 3, a sx§ten1accord|ng to a preferred
enbodi nent of R hdendtm cspunds o™ U5 i 'h and oI ReER/FEHALY -
Symbols or signs illustrated in Figs. 2(a) through
(d).represent consonants-attached thereto. Arrows are
10 | also attached to the respective symbols to show an order
| of wrltlng which is 1mportant to define the flrst through
the thlrd places of each symbol, as mentloned in conjunc-
tion with Flg..lf. It is to be noted as regards the
épecific symbols that each pair of voicelesé and voiced
15 consonants, such as (p, b); (t, d); (ch, J), (Q' g),
(sh;, zh); (th, TH); (s, z); and (n, ng) is a551gned
to each of the spec1f1c symbols. It is 90551ble to
dlstlngulsh the v01celess consonant of each pair and
the v01ced consonant thereof by thin and ‘thick outlines
20 of each. specific symbols,.respectively.
The symbols are divided into straight strokes
(Fig. 2(a)f, curved strokes (Figs. 2(b)'and (¢)), and
specially formed upstrokes (Fig. 2(d)). The straight
- strokes are also éubdivided into stfaight downstrokes,
25 a straight upstroke, and straight horizontal strokes.
Likewise, the curved strokes are subdivided into a curved

upstroke (L), curved horizontal strokes (m, n, and ng),

and the remaining curved downstrokes.



r=%-esent|ng a speech or talk by a- speaker 11 and for. producing fromthe
graphs a succession of word signals which can be vi sual |y di spl ayed. .
w.AyspeC|f|caIIy, the speech is conposed of a’'succession of sounds and is
witten down by a st enographer 12 at a @tgh speed on a recordi ng nedi um

(not shown in Fig. 3) in the formof a Succession of stenographs as
“described in conjunction with Figs. 1 and 2. Anyway, the stenographs are
phonetically indicative of the sounds, respectively, and are successively
sent to a StenOQﬁaﬁallﬁi&PQSSﬂEe aﬁbﬁé—‘mbii‘fmeawbﬂé?e%%ImﬁOHﬁésSS? a

scanner 13 for - reading the stenographs witten down on the recording

medi um Thgysieaspedrel defdiedbss lstendgriaphs e ekd PaggerDRhbetHahy s£ans the

st enographs to produce a sequence of first electric signals [err] :
r epr esent aspewifyf dighthengmogriyhones ; andethiei plitases wHiehf fregiemtlyctri ¢ si gnal
sequence nmay be called a- sequence. of stenograph.signals. . 9 The first

el ectric sappedr imcashbsspeech. | Fosugpmiventence of desemiption, whemitiheh is for
normal i zi ng each of the first electric signals E1l. As a result, each of

the st enogFefis.i theyepheqnante) ithesdinbthengss, then$hiphones, andtthskes, and the
i ke. Such normalization is possjble_b the use of a congaratlvel y sinple
el ectri c cPREases %bgﬁs’éeﬂrﬁée'? ebpindeRendept stenpgraphsn Fhey wildibe | y

det er m ned th r.should wite the stenographs in accordance
with the sfﬁ%ﬂ "3%? p g?é el¥h ot her 10 wor ds, the stenographs are

written down wi hafé&&ﬁngk@gi ) L LyRRBPUSRRAY L BURGELRY Tetters or

characters. o e
embodiment of this invention is for use in recording stenographs .;\*)

representlng a speech or talk by a speaker 11 and for produclng from
the stenographs a success1on of word s1gnals which can be v1sually
_-d;splayed. More specifically, the speech is composed of a succession
-of sounds'and is written_down by a sfenographer 12 at a high speed on
a necording medium (not shown in Fig. 3)'in'the form of a succession
of stenographs as descrlbed in conaunction w1th Flgs 1 and 2
Anyway. the stenographs are phonetlcally indicative of the sounds,
'respectively. and are succes51ve1y sent to a stenograph processor.
‘The stenograph prOcessor comprises a scanner 13 for readlng the ' \;)
stenographs written'down on the recording medium. The scanner 13 may
be known in the art and optlcally scans the stenographs to produce a
sequence of-flrst electrlc s1gnals E1 representanlve of the
stenographs, respectiVely. The first electric signal seqnence may be

called a sequence of stenograph signals.



At any rate, the. normal i zer. 14 supplies- a process- ing unit 15 with a -
successi on of normal i zed S|gnals NS répresentative of the stenographs ard '

serves to pre- 15 [imnarily process the first electric signals El. The
normal j zer 14 may be a part of the contrgjler 15. It should be noted here
t hat the stenographs are phonetic signs . which can be converted into

phonetic letters, such as the al phabets, and that the converted 20

letters are not al way Spe Gl L et G rs%fn 3p‘°s' el sabnedch 1 Worisd %Fi%‘an
by the speaker. For exanple, mords "knee" "Tare rdp resenF

~the formof thg RheREkAA ilAkt aus whicee' 1sa&d> bm%ahqrzrlhg ela@EPeE i vel y.
Under the circunstances, the processor 15 converts 25 the stenographs

Fepresent ed byHehEit@RIlietad iy Fidinal¥SE.Nt 0 Asha cesudtpordichg ofhonet i ¢
letters to produce a sequence of phonetic11etter signals PL representative
of the phonetithd etteticgyraprs tils sopungldzed tine sirzecesiods, dashes5 conpri ses
a stenograph-to-letter converter 16 operable in cooperation with a pattern
generat ors 17 istxakesnnaénad dhee lddksor i [Sagh Niermadtizatiogedsr possiblestores a
predet erm ned nunber of reference patterns which specify 5 t he

st enogr aphs d&scrtihgedss of @EKémﬁﬁgétﬂdeﬂﬂg§lmPléh&lfctFﬂcl§1ﬁ§Hﬂﬁoned her e

that about 75 to 80% of English | anguage can ?yered by seveq hundr eds
of because the rule of the Pitman s or and 1s strict

determined and the stenographer should write the stenographs
- in accordance with the strict shorthand rule. In other
10 words,. the stenographs are written down with less variation
in eomparison Qith manuscript letters or characters.
At any rate, the normallzer 14 supplles a process-—
ing unit. 15 with a succession of normalized signals
NS representative of the stenographs and serves to pre%
15 liminarily process the first electric signals El‘ .The
horma;izer 14 may be e part of the controller 15.
It should be noted here that the stenographs
are phonetic signs which can be converted into phonetic'
letters, such as the alphabets, and that the converted:
20  letters are not always indicative'of correct spelling
of each word spoken by the'Speaker.. For example, words
"knee" and "bowl" are represented in the'fbrm of the
phonetic letters "n-ee" and "b- oh -£," respectlvely.
Under the c1rcumstances, the processor 15 converts
25  the stenographs represented by the normalized signals
'NS into the corresponding phonetic letters to produce
a sequence of phonetic letter signals PL representative

of the phonetic letters. For this purpose, the processor



<§§E}Dn wor ds which are frequently_used: Accordingly, .10 it is possible
~'cover about 75 to 80% of an English speech by selecting the

‘seven- hundreds of comon words. Taking the above into account, the w
reference patterns may preferably incl.ude patterns for these commobn words
in-addition to patterns for vowels, consonants, short 15 forms, and the

li ke.. The predetermined nunber of the reference patterns is equal to 2000
or so.. Res ' e, ! j - Sd Q¥ ' ph-to-letter
convertor T6 NAREEdd e SO bE R SO B8 S RPN o
17. Suppl i eth Zboperition i enad| Sa st &PR| géer 466 PR LHL N, GROGISL OF 17

" successively produces .a reférence pattern signal RS representative of each.
reference pg tsy ndesmeibe@f er'ene epPeté B Ngsndrad oRIL 7 Sscowr@argd or col | at ed
with the normal - ized signal EN in the stenograph-to-letter converter 25
16. Wen qafedetencined mishisert colf s ferendd patoratns aaticn Epdc Y and a
specific one of the reference pattern signals RS, the specific reference
patter® sigrd sStenmaraphs deschibehontth crefdtencaignatidd. 1 Fromthe
above, it is readily understood that the pattern generator 17 may be a
read- onl y- &¥brd- or a programmabl e read-only-nmenory. Tenporarily referring
to Fig. 4, the stenograph-to- 5 | etter converter 16 conprises first and

second registers 28 tantf Jertiongd hene tthak rahauontd o 182 mf mal i zed

English language'can'be covered by seven-hundreds of

“

_common.words which are frequently used. Accordingly,. _ g;
10 it is posSible to cover about 75 to 80% of an English-
epeeeh by selecting the seven-hundreds of common words.
Taking the_above into account, the reference patterns
may preferably include patterns for these common words
in addition.to patterns for vowels, COnsonants, short
15 . forms, and the like. The predetermined number of the 
reference patterns is eéuél_to 2000 or so.

Respensive-to the normalized signal Né, the
stenographeto-letter conrerter 16 produces an enable
siénal EN to access the pattern generator 17. Supplied

20 with the enable signal EN, the partern'generator 17
euccessively_produces a reference pattern si§na1 RS
- representative of each reference pattern;.'Each reference
~ pattern signal RS is compared or colleted'with the normal-
ized signal Eﬁ in the stenograph-to-letter converter
25 16.  When coincidence is detected between the normalized
| signal EN and a specific one ef the reference pattern |
signals RS,.the specific reference pattern signal is

produced as the phonetic letter signal PL.



signal s NS and each of the reference pattern signals RS, respectively. =\ -
Responsive to each normalized signal NS, a tinming controller 23 deli ver

t hg<enable signal 10 = EN to the pattern generator 17. Each of the

reference pattern signals RS is sent froghthe pattern generator 17 and kept

in the second register 22. A conparator I's coupled to the first and the
second registers 21 and 22 to conpare the current 15 normal i zed si-gnal

NS with each of the rqgf!q{nrprg}pe PRI N & gj_rga!rsecﬁ%?_ulygﬁl & lt‘é%ldy %%Q_t to the

second regi ster 22. Such conparison is carrie nder control of the

Li m ng, contr oldral g diierdter A ot e B i i Rly Mg~ el dent

with the specific reference 20 pattern signal conparator 24

supplies a CONnY Progianiible/ rifhdMdrl ya-ne@idisi dence signal CD representative
of coincidence between the normalized and the reference pattern signals NS

and RS. The conver si orfemporar iy irefaradsieddFiidie 45 the $RBGIraph-to-
reference pattern signal and the coincidence signal CD to produce a

speci fi c Sone dfetittesr pronwerited €6 eomirgsdss MBlrstThad cecons eegistery 26
may be supplied with the current normalized signal instead 12 of each of
t he reference Patans R SifpralstaRing a sharenthoneeod] Ithet adrimadt zelkde

phonetic letter, signals PL represent the phonetic letters which may
. signals NS and each of the reference pattern signals

R$, respectively. Responsive to each normalized signal
l'&/ _ _ NS, a timing controller 23 delivers the enable signal

10 EN to the pattern generator 17. Each of the reference
'patterﬁ signals RS is-sent from the pattern generator
17 and kept in the second register 22.

A comparator 24 is coupled to the first and
the second registers 21 and 22 to.compare thé current
15 normalized signal NS with each of the reference-?attern
signals RS succeessivély-sent to the second register
~22. Such compariﬁon is carried out ﬁnder_control of
the timing controller 23. When the current normalized
signal NS is coincident with the-specific reference -

20 pattern.signal RS, the comparatof 24 supplies a conversion.
memory 26 with a coincidence signai CD representative
of coincidence bgtween the normalized and thejreference
‘pattern signals NS and-Ré. | |

| The conversion memory 26 is accessed by the

'25 specific reference pattern signal and the coincidence
signal CD to pfoduce a specific one of the phonetic
let;er signals fL. The conversion membry 26 may be

supplied with the current normalized signal instead



<§§§Ddifferent in spelllng fron1the correspondlng words. 5 '
ning back to Fig. 3, each of the ‘phonetic letter S|gnals PL is delivered.
to a menory 31 so as to convert the phonetic |étters intdo the correspondlngf
words. The nenory 31 stores word signals representative of the words in a
plurality of addresses, respectively. Y Thus, each of t he phonetic '
|l etter signals PL is supplled to the nennry 31 as an address signal for
speci fyi ng each_addr each of the phonetic

e %S % L e n ¥ gﬁe n ? bé :
letter sign8FsBER P Hﬁnﬁ? §f 88r 215 sBéQPF & Bfe of the word signals
froma speC|f|c Oneét5sh u?h. Bgeréggifééﬁédsgﬁ tftﬁg gxgeaggg nggt'c

| etter signal PL:an pro uces the specitic mor §&cond

electric siggah3sERL rEpEQQeHEWEBe ?ﬁoﬁaeies1aet$9gdwﬁlggaha§0ffespond-
ing to a particul ar one of the phone | etter signals

particul ar peoBeEEerkatt ¢h spemahﬁgaframreﬁél&ob@eeﬁeaaiﬁg asrage of the
second electric signals E2, as synbolized by a broken liné. 1In addition,

when aShononymiis renraiagtbdchyta peged edeasdr of the ﬁh@ﬁétlé letters, a
plurality of words may be derived fromthe nmenory 25 3l in
correspondemeetED shgnhoan#nnSodbéipeuddced asmemergedbnsoehectric S|gnals
E2. |If I's possible in each conference to define one word correspondi ng
to the- honnh?nF°§H€§tohbemBhGn§Féﬁelﬁﬁyebé prbduthe ¢¢Dn¢SP°Qan9

words. The memory 31 stores word ‘signals representative
of the words in a plurality of addresses, reepeetively. _k;
10 Thus, each of the phonetic letter signals'PL is supplied
to the memory 31 as an address eignal_for specifying_
-each address of the memory 3l..'AcceSSed by each of
the phonetic letter signals PL, the memory 31 derives
a'specific one of:the word signals from a specific one
15 of the.addresses speeified by eaoh phonetic letter signal
PL and produces the soecific.QOrd signal as each of
second electric signele Ez.
If the memory 31 stores ho word.signal-cOrrespond-
.ing to a,particular one of the phonetic letter signals,
20 .=.the particular'phonetic-letter signallmay directly be

produced as one of the second electric signale E as

27
symbolized by a broken line. 1In additioh; when a homonym
is represented by a'selected_one of the phonetic letters,

a plurality of words may be derived from the memory'
25 31 in correspondEnce'to the homonym to be produced as

" the second electric eignals E,.
each conference tofdefine'one mord corresponding to

If it is possible in

the homonym, such one word alone may be produced from



wor.ds corresponding to a hononymis frequently spoken in a conference.

oft the second electri¢ signals E is succes- 2 5 sively visually

di spl ayed on a display device 32 in the formof a sequence of words. The

di spl ay device 32 may be coupled to a cobying machine 33 for copying visual
di spl ays on a copy sheet. Thus, the speech of the speaker 11 is nonentarily - -

fritren’ doun e Memeedorthing T AROELCAN WA Eo08, HPRdreomT o
onf erence. NG GGHS (st gt S Ertm S TS CRPREEnS (oo ReRYml sual
s For use i n Borgeein ok 2 BT O cnographs and 15
Che Tnput tevi ce. comp i Of, hd o o S R ohe: S Sshown
in this f5gur@ivear Wnid10ly Ssgiaed ton thailspfllay devaee gh tihe desk 35,

and an idler roll 37 fixed to the righthand side of the desk 35 and spaced
apart fromthaH¥ ifted ¥ BGedfence of words A Mmheorddispd ayediewicél is | aid
between the idler roll 37 and the drive roll 36 along a transport -
direction. A rig edhy ibee cbipledirtoova atopyicentmarchdoret i33n foir clopyiinioust r at ed
recordi ng nmedium 41 al ong the transport :

Lo visual displays on a copy sheet. Thus, the speech of

the menory 31.- This applies to the case where only a si'ngle one of the.

. : _ o DisPLAYED
; the speaker 11 is momentarily visually €gepiased on
10 the display unit 32 by reading stenographs written dbwn

on the recording medium 41. With this structure,.it
.is possible to promote a mutual understanding among
participants atfending'a conference. Moreover, proceédings
can be obtained by'cdpying-the visual displays on the
2
15 display unit i;%-.
.Referring té Fig. 5, an input devige'is for
~use in combination with the scanner'l3 to draw stenoéraphs
and is operated by the stenographer 12 (Fig. 3). . In
the example.being illustrated, the input device comprises
20 a.desk 35 for the stenographef (not shown in this figure),
a drive roll 36 fixed to the leftside end of the desk
35, and an idler roll 37 fixed to the righthand side
of the desk 35 and spaced apart from the drive roll
36.
25 A recofding medium 41 is laid between the idler
roll 37 and the drive roll 36 along a transport direction.
A ruled line 42 is drawn.at a center portion of the

illustrated recording medium 41 along the transport



Wrection. However, the ruled line-42 may not be drawn on. the recording
m 41 if the center portion of the recording medium 41 can be indicated,
optically or the like. The recording medium4l is set of threaded 5 oN'*
the idler roll 37 at one end of the nedium and anchored to the drive rol
36 at the other end thereof. The recéﬂding medium 41 is transported from
the idler roll 37 to the drive roll 36 and taken up by the drive roll 36
when the drjve roll 36 js driven_in a.ﬂ%$n€£nto ge 10  described later.
The drive roiFeSH6- 9% c IS hr iy B i 4N 4 £ URRY 420% P& HHAR but t on
switch 46 Igh. is pbla - esk 3 which is. manual | y operated.
The il l ust \er;’t e‘i}egg{fﬁc@gff%{h&é?ﬁ%&@é %%Sj grg‘gn?e?%e’f HRPTrIR 9 rol | 36.
A pair of 48 14 new q: : e.idler roll 37 in S
par al | el t?t%g(ig%?%c{eﬁ%%%fﬁ?% %@%t%‘?%ﬁ%n&“@a‘%ﬂ% _cglhe tracks 48
Is term - RaLd Ve a | QnRgr | 1t ' - 20 13
~and the idler (r:iolll??é_é?%ifngo?g{)le st%ﬂﬁ%@%gcggarﬁgcé%ﬁtﬁ%%cks 48 and
movablse al @ig tHee fdlaskrctll | B taersite Gind i GRS dfe @furt Nirsa fd i dred N
st enogr apher places his or her hand on the novable stand 51 and wites down
a successi @ dhest@nings apisl 36 taie ties withery emdlitherdnr. 4fheM th.reference
‘to the ruled line 42, noving the stand o
recording medium 41 is transported from the idler roll

37 to the drive roll 36 and taken up by the drive roil
36_wheﬁ thé drive rgll 36 is driven in a manner to Se ;-;)
10  described later. |
- The drive roll 36 is coupled through a drive
circuit 44 to a push-button switch 46 which is placed
on the desk 35 and which is manuallf operated. The
illustrated scanner 13 isllocated adjacen£ to the dfive
15  roll 36.
| A pair of tracks 48 runs between the scanner
13 and the idler rollzge in parallel to-eaéh pthér along
the transpo?t diréctionf Each of the tracks 48 i§ termi-
nated by a pair of stoppers 49 adjacent to the scanner
20 13 and the idler roll 37. A movable sténd.SI is carried
on the tracks 48 and movable aiong the tracks.48 leftwards
or rightwards of this figure. The stenogrépher places
his or her hand on the moQable stand 51 and writes down
a succession of stenographs on the recording medium
25. .41 with reference to the ruled line 42, moving fhe"stand
51 rightwards of this figure.
'In.view of easiness of writing, it is:preferable

that the recording medium 41 is in close vicinity of



51 rightwards of ,this figure. In view of easiness of witing, it is o
preferable that the recording medium4l is in close vicinity of 15 thef /A
skenographer's hand. Therefore, a design is nmade so that. a distance

" between a plane of the recording nedium 4l and a plane of the stand 51
beconmes as short as possible. 5 1slLet a certain stenographer hear
a speech of a speaker on a conference and wite down stenographs
correspondi ng to the speech on the recording nedium41. In-this event, the
st enogr apher plthessteénographer fmbroh t Ithemafurdes &t adasish drel made :
successi vel y noves 10 the stand 51 fromthe |lefthand side of this figure .
towar ds t he ri gif HehRt 53 qéiskanre hetwasny ¢ R ansdiafmtde kgnording . \When '
the stand 51 is brought_into contact with the righthand stopper 49, the .

st enogr apher depRekwBs?} RN A RIARE A She (?rFaA'Eig Slhhaqopessiamahant i s
sent 15 fron1thed§ush:b tton switch 46 to the drive circuit 44 conprising
a nmotor. As a r&BHSSt e drive circuit 44 drives the drive roll 36 to nove

t he recor;g ng medi um 4%&@@9&@__%%0%%?%%& alp:iu_:‘lreyﬁvxarrz%s s%‘%fté?m _sl#‘ei lgure and

to take up the recording redi um rieve T

SLonod s il (s SN G 4 Nor AAUHL Gl Ue R achi iAtb i e
' | corresponding to the spee¢h on the recording medium
~41. In this event, the,Stenographef placeS his or her
N o hand on the movable stand 51 and successively moves
10 the stand 51 from the léfthand side of this fiQure towards
the righthand side with the récording medium 41 kept
still. Wﬁen the stand 51 is brought into contact with
. the righthand stopper 49, the stenographer depresses
the push-button switch 46. A drive signal DR is sent
15 - from the pﬁsh-button switch 46 to thé drivé_circuit
44 comprising a motor. As a result, the drive circuit
44 drivgs the drive roll 36 to move the recording medium
l4l through the scanner 13 leftwafds of this figure and
to take up the recording medium 41 on the drive rol}
20 36.
The stenographs written down on ;he recording
medium 41 are read out of ﬁhe recording.medium 41 by
~the scanher_l3 when the recording medium 41 passes through
the scannér 13. Thus, the first electric signals E,
25 are sent from thé scanner 13 to the normalizer 14 (Fig.
3). In.the example being-illustrated, the drive roll
36 is driven during depression-of the push-button switch

46. When depression of the push—button'switdh 46 is




s.scanner 13 when the recordi ng medi um 41 passes through the scanner 13.

3. the first electric-signals [err]- 25 are sent ‘fromthe scanner 13 _ .
o £ he normalizer 14 (Fig. 3). In the exanple'being illustrated, the drivey
roll 36 is driven during depression qf éh_e push-button switch 46. \Wen -
depression of the push-button switch 46is - 16 - released by the

~stenographer ‘and the stand 51 is . noved |eftwards of this figure, the

st enographer again wites down stenographs on the recording medium4l. Wth
- this strucieledsed sy tRE YrdhoErapREF WRa4dnd Sthid 81N LB YeFBYaAshYr t he

- stenographer while he or she fails to describe the stenographs. |n other
wor ds, t hetlnee g hshel st efisiraphdie Ggain Wik dbhe dterdfdiphy dedheim 41 is -
not noved. This nmeans that the stenographer can stably describe accurate
st enogr aphsecondithe melism ildvent i on has thus far been described in
- conjunction with an enbodi ment thereof, it will readily be possible for
those skilled iWitth4his tstructure, t thes reconddng aredivm dilpisdniternitisentdy ous
ot her -manners. The first electric signals _['errlmnay be supplied direct to
t he proces®®ted By jhenstanograrherguhideche o ake foihmitiozdescribe |thei s needl ess
to say that shorthand ﬁie.d in this invention is not restricted.to the

Pi t man shoPt4PoRNEPRFhe T OGRS MPELR x (the FEGRABTIPEF rqrendgsardbed Apdyt ¥heni nt o
[ i gngl in_and Jqa : tot | at e t he h into th

other | angliEecaiag diedTim oIS B R BPRL) SThiay Berrs EbRK GBE or printed on a

recor di ng §%%E1®f:e¥h§axy'§@aﬂy aegétli%;e£Ccurate stenographs.

While this invention has thus far been described in conjunction

i;/
with'. an embodiment thereof, it wil.l readily '_Be possible for t_hbse .
skilled in the art to pﬁt this inveﬁtion into pracfice'in various
other manners. The first-electric signals Ei méy be supblied'
'_difect'to the prbceésor'15 without passing through the normalizer 14.
It is needless tb say that shorthand used in tﬁis inventioﬁ is not
réstricted to the Pitman shorthand. The'second_electric'éignal.E2
may be qonverted into voice signals again and may be processed to
translate tbe speech into the ofher language. The second eleétric
signals may be recorded or priﬁted on a recording sheet by the use of &;}

a printer.



produci ng an ‘out put signal which can be used to

play .

- 17 - CLAIMS: 1, A system for use in recordi ng stenographs and for ﬁ'
] ] ] of~ O

speech represented by the stenographs, the syste kS| for.. .
produci ng a sequence of stenograph signalsy Lr om%gﬂﬁmﬁmﬁwgﬁiﬁ _
st.enographs, and neans for processing said sequen i s signals

to formsaid output signal, wherein the stenograph signal producing neans
conprise a recording nediumwhich is transportable in a predeternined
transport direction through a witing zone, in which the sequence of
stenographs is witten on to the recording nedium and an extension zone,
whi ch i.s adj aceAlMStEo the witing zone and is |located in the transport
direction therefrom a stand which iss novabl e over the recordi ng nedi um
within the witing zone, neans for supporting the stand adjacent the
recording mediumso as to allow novenent of the stand al ong the transport
direction, drive mBas¥steBfareusq dnPREOFEINE AFeRperRarRiisu AR AT REQPPEHE Men
activated, to drive the_recording. mediymin the transport..diyectio rds
the witing zBREPutafiEmadthich sAm Re ‘WﬁHc ngvq%ﬁcﬁtvelﬁeﬁ%&}ﬁp{%ec’?eé}grggl ng
medi um wi-t hi n_t he ex%e ion zone, the regadin a | dapt ed.to read
t he sequence BSFPTRSER ﬁfiﬁh@%ﬁ%@gﬁ?‘g’ﬁ’tﬂg rsg%éc)gﬁd?%méﬂ%%% W tgl A the
writing zone ﬁﬁé’dJch%%DBLXu%cée&“S@&f‘o bpif 155 30a18! PRl hCoetfulRdd Of said
representing the sequence of 'stenographs to e processing means. 2.
system as cl agggheirBpifd bR head168 grotassink! SRS S&d1enBE BTSstenograph
— signals to form said output signal, wherein the stenograph signal
" producing means comprise a recording medium which is transportable in
. a predetermined trahsport direction through a writing zone, in which
the sequence of stenographs is written on to the recording medium,
and an extension zone, which is adjacent to the wfiting zone and is
located in the transport direction therefrom, a stand which is
movable over the recording mediqm within the writing zone, means for
supporting'the stand adjacent the reéording medium so as to allow
movement of the stand along the transport direction, dfive means
coupled to the recording medium and adapted, when activated, to drive
the recording medium in the transport diréction towards the writing
zone, and reading means which are located above the recording medium
within the-extension zone, the reading means beipg_adapted to read
the sequence of stenographs written on the recording medium'within

the writing zone and to supply a sequence of first electric signals

representing the sequence of stenographs to the processing means.

2. A system as claimed in Claim 1, whefein said prdcessing means



conprise no ' ns whi ch-are coupled tqQ the readi ng neans and

EEXB Jt 0 coy ' electric 'signals into a sedquence of nornalized ..
gné s nemwm"rm UH each normalized signal with a plurality of oy
grqce sl gnat s e S senting glr.eef_erence pattern, the conparing

fSeaie| Nng adapted, upon detecting coi'ncidence between a nornalized signal
andX= of the reference signals, to produce an intermediate electric
signal representing the said one of the reference signals, and output neans
for’ out putddmpgidd Robid 9L R indbRs WIheEh dre Sbiplal @5 thdirtaAiid dbasd S8 - 3

A systemas clainmed in.Claim2, wherein the output nmeans conprise .
converti ngsef®anto eohvdradthe fibet RepericgigaBsSidter aCsuuendd B¢ t he -
internedi ate electric .signal into a word signal represéntative of the word
whi ch is rregmetizedesignalsaenas Farnteanparinglieatk mirtalized signadl wittnd

di spl ay neans supplied with said word signal . as said output signal for

vi sual |y dilsphbitmngfitefeprence signalscenchdrépreshntingr 8 mEfgnence pattern] system
as claimed in Claim2, wherein the output means conprise.converting neans
coupl ed t cEhenheonpaTHng imegneraedng fasiapteshy spen digteckingnecainpidinsecbetweenr i c
signal into a word signal_representative of the word which is represented
by t he sai%mﬁ?%ai%@akwé’&?%%i theareferenpe £ienakhs tp Rroguse A v

di spl ayi ng, the i.gnal . t qvide. a vjsual. di “of _th id d,
and copy! g RERsE ate HRERH, S fiek et et o, 1T ey PR T sai d word
5_' gnal as Sakfe it Qi@rxaﬁhgr@d' I;Qipu%oﬂélénggf&p%u&é&qlng déh?épkr?é/erggdiate ' )
' S

electric signal as said output signal.

3. -'_A system as claimed in Claim 2, wherein the output means
_compfise converting means coupléd fo tﬁe Qomparing means -for
.cohverting the intermediate'electric signal into a word signal
" representative of the word whic_:h i_s represented by the said inter-
mediate électric signal, and display means suppliédiwith saidiword
signal as said output signal for visually displaying the word

represented by the word signal.

'y, A s&stem as’claimed in Claim 2; wherein the output means
_compriée converting means coupled to the compariﬁg means for
convertihg the intefmedigte electric signal into g.word:signal :
representafive of the word which is represented'by the said
intermediate electric signal, display means for visually displaying
the word signal to ﬁrovide a Viﬁﬁal display of thé said word, and
copying means coupled to the displa& ﬂeahs and supplied with said

word signal as said output signal for copyiﬁg the visual display on



- 19 - to a copy, sheet. 5, A systemas clainmed in Catrm2—wierein th
out put means conprise means for recording the int ' lectric sign
"0R _a recording nmedium as said output signal. 6. ”E"gﬁ§ H”“'!tl med in .
Claim2, wherein the intermediate si gnal §S- repr ese w Olg a'38honeti c
'sign, and the output neans conprise rreané for producing the internedi ate

. signal as said output signal w thout conversion, and display neans supplied
~-with said output signal for visually displaying said phonetic sign. 7. A
System for u | c tng. st enographs and for producing an output signal
whi ch can be%&sg&x{pg %E%\fi de a visual display of speech represented by the
st enographs, the system being constructed, arranged and adapted to operate.
Substantially as herei nbefore described with reference to, and as

illustrated ig t he agsedPasydlagnéd awi CI3Sm 2, wherein the output means
' comprise meaﬁs for recording the intermediate electric signal on a

recording medium as said output signal.

6. A system as claimed ig Claim 2, wherein the intermediate signal
is representative of a phonetic sign, énd the output mééns comprise
means for producing the intermediate signal aé said oufput signal
without conversion, and diéplay means supplied with said output
signal for visually displaying said phonetic sign.

7. A systém fpr u#e in recording stendgraphs and for producing an
output signal which can'be'used to bquide a visual display of speech
'represented by the stenographs, the system Being constructed,
arranged and adapted to.operate substantially as hereinbefore
described with reference to, and as illustrated in the accompanying

W/ drawings.




