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5 three bits of the first logical value, the first, second and third bits

are formed in an oblique direction, and that two other bits of the first

| ogi cal value a - such that one bit

t hereof adjoins the first bit and the other bit thereof adjoins the said
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nmeans for converti @ e one bit of the second |ogical value which adjoins °*
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the non- display picture elejf loRC bi€ theradt Qdj6is1the hiseklt andtde other

bits of a first | ogical ‘val uat (bBJ andahageher@glp %gth aforementioned
ue

second neans for stor| a rdahqwapgdnrﬁfw qra@luen is W %?;1’ val fmprises
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el ement donai ns non-di spl ay nhmt for o
icture el ement dommins, the mgistthad,. co
arbitrary mnor matrix ?i

el enentand two non di sp
representative of the’€har actekmcnmdubldcmersgn
satisfied the condition that g ‘ _ nge,gtnﬁ,nad;@]ay picture elements
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order; detecting whether or not the array of both an arbitrary bit of the
second | ogical: value in the aforenentioned bit pattern and the surrounding

- —bits—thereof coi ncides—wth—apredete nci des,
converting the arbitrary bit ‘of the second | ogical val ue in% a bit of the

first logical value; reading- out the converted bit; and f i ng dots in

accordance with the aforenmentioned bits: read 5 out.. " i nvention i s

illustrated, merel y by way of exanple, in the acconpanyi ng‘ drawi ngs in

whi ch - Figure 1, shomﬂ,sm;szan enl arged scal e, the lettler "R' produced by a
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@rﬁgarméltwmtand:lmdhma@d !;yablattrwcuiir ddfﬁelﬂ Eigwer 3. " Rfirsf  Fi e 2 are divided
ﬁg e é‘?"?fs}’ u' ’, Jcelstaken of any one
. tﬁki Wﬁ%ﬁfﬁe[w 4 s dre grs respectively), and a
. ifitd)@0main patterns of A% dLS)tobfzmsBNbﬁstahddBanpbnemmmnncl udi ng t he domain {n,n
|{5m}: s%ﬂﬂu@té@“e'l'h\! %’;Fl %qmb%slf%‘ jrelyhr t5dt # Apigor byt 455 chosen so that,
__ g rhand WB pﬁ ﬁ@ﬁ?ﬁ@} in the ninor matrix,
és @,odunm Whes§r matri x thus chosen, the
edminen matlnasthan shosh, tbhsiocdumm hast anynef héeomtraction®i gures. 4A-4H, the

ﬂ%resf’ o ﬁ" e Sy B B v 1| )

tl eLirigindl Slodhiradte a &em ingprified 2, the corresponding
mmaadvtdoss SueQ nthérdnbrgeﬁmmaszwfﬁp {3:}n whi ch .t he or g| nal dot character

te tdo ‘gﬁgﬁ‘,ﬂ% 'F:Efﬁ% in t e enl arged domain
omaln ner t he nor matrix of. 3 rows and

Lﬂﬁt"l&irdt&ntﬁn@ﬁlﬁioﬁbmk,ethe batearness Sdf nha ends sonevhaany one dot donmin, and
clereryo#pph’e thehgecangh lndmtqbemb@s%hwﬂ?rstbaet ermined. By this first
W, or t ed ap rg
r%"tge “ﬁglé&ft a!j CQ&‘J Ghife 1S sé)rrewhat enhanced.
uﬁlﬁw VebwiCanll acomaﬁ@iﬁ d%t ctek pl ai ned :hereafter, the

- @ha maredoe rdomain’ i) denoeep rbwdiuae(d and [k mdsatcohuf wmrtlocotuhe i nt ended shape.
G@“‘FﬁW@BW)’?%W&WWAR@H%ZW"&%dﬁBﬁd%t domai n {'p, q} and a ni nor
matrix of 2 rows and 2 colums including the non-dot domain {p,q} is
constructed. The non-dot domain is denot ed by a.[err] (n and mindicate the
row and col um nunbers respectively),; while the matrices of 2 rows and 2
colums are denoted by:



[err] 5 Where, in matrices, each of the domain an.[err] and a[err]
non-tdoai n and each of the domains [err] a[err] and a[err] is a dot domain
the interpolati ' & - —

cases other, than the above, no interpolation is carried out. Figures 5A to
5D indicate all the positional relations between non-dot donmains 10

Cferr] and dot domaiwkg b[err] and the corresponding intepolation is carrled

out. Wen the seco terpolation rule is applied to Figure 2,

i nterpolation is p& rged at domains {1,5), {2, 4}1,52[13214} {14, 5} {5 4},
{6,3}, {7,4) and {6,;8} —Referring now to Figure 6, an enbodi et "of an
apparatus according to the pre eﬁ'h.rrrmeﬁﬁr_qprﬁ.qr ng a Cﬂra_,rrﬂcteqnmm ‘of. a'

pattern of separate pi cture el gnents” 15 ~using the nt er pol at i on ruI es
di scussed above, w || be descrjbeg. In gigure 6A" Key ogrd, K ig m'ft
key switches indicative of |et erdﬁ'fﬁhurre"‘;a’f”s*,1 ol s~ &t cN+dPi ot -dhY

entered by these keys are transimtted to predeterm' ned buffer registers by
a nmultiplexer D. Aregister R spoes a mpg. ification n @ber of tl@e
character, a register R stored th@extlamthe charactfer! N—4n@y B-4fm
which is read out and 20 itten into a register R Arlthrretlc circupt
AD shown in' Figure 6B execute ]the, addition,and shbtra tigpn between variopis
count contents and stored conte tsn+1pu1_1reg'ns'tm R er ]ﬂfR}—1stor@,

specific operation outputs the arr.thnetlc urt AD Aregrster L
tenporarily stores the %utp gﬁ‘lg A o n_m o aﬁ{ é’_..ﬁ@‘}af‘,‘::,‘“;.jf:
stores bits' correspondl ng ta91,£3605n e0isAOHét, di at a part the
capacity of 7 bits in this rdmanamMn:madtletha éndromoo

has the function of cogyerting “a findiggicypll ‘B’r“?aﬁ‘t n°n'd°f d°m*“ns'
pattern for conducti ng%a dot(r:1 ‘8&6‘% éfedo &?dﬁ%e n?;“ééﬁ latlon is Camed

A shift register M which. Stﬂéﬂ&ﬁe@ wﬂaﬁs@i,sr, e,4r;haﬁBCtt4 gam,e{@st}pn,mnasrs,ﬂ
conposed of shift regi sters MRMermadeGarFlwm 6.t ant dmbodiment cof tasamramseqto

and horizontally.. A sup <iur e & ;gu “&ﬁea% tetﬂﬁ%ti A e
necessity for i nterpol a |on g eﬁ e nBfeativ symbols étc.

pattern, and is illustrated VﬁotdelhalehueMb |tl@kere yOdie trddamited | mdcermmed buffm- reglsters

detectlng CII’CU"[ U t akes trruqe-sbe'ew%ﬁo reg. ) Eagyil d t":;g
in the registeriM and ogi %}‘ é‘@% gﬁﬁﬁg} 5&% Flg;sm'egn °e‘;mute
i nterpol ations. A regi s er dioh Kaiabios | Kfwesn ParDRCEdubt ontents and stored conferits
operation"output of the arLtHﬁerglstErsCRJ audi R; Abie. dpdhﬁcmpmt@n @ u(sFofgm entbmncs@rcmt__

is a septenary counter, whil mt%ﬁrteeporrrﬁv &to éP“q‘%e i mtng'
"7" is set. A coinci deQ e ci &“’i}% ﬁg c@, %éﬁ;,tgr (F,gm 6C) haw
coi nci dence bet ween the coung fun aa wruaarof cafhctpy itteiaCtkitSpa foqidiicting
when both the nunerical val wesdotceiondingliy aclordancenwidy a r@Ptr msrgn-th@hlft teglstﬂ M ‘which
coi nci dence output at that t °“ E%@&rﬁ"é‘r“ ge“F‘H“’ P@?*%Em %"’g‘g M"" B
magni fication of the chgract de m,n on aa r b,t-
counter [err] in Figure 6C i gy mrxynnnd:egamaaﬂt msmgdaesm ﬁhmglplﬂuh&eﬂetahng cn'cmt

termnals dlerr] in sequencel takesghentespectis OpmutFr ubeeblslﬁaﬁeyl At

in which "5 is set. Wen a k&g cé the. st A1 e ad Interpoly gﬁg{s g@ﬁe& t%rf)'
provi des 'an out put. A3§ount§r - Gdtafer, - Bt 4 Soufte @gr,gra 3@ Uddtufddr , in AWch 7" is
supplies an output to a cor n@tdﬂeaﬁmmoea:huit P4sh0w9n moﬂngttrem tectsﬂa quadete Jbetween

counter in 45 whi ch "9" thpsoung:MetbFM en“mef,},'fi
coincides with the set val uel f’ﬁ%:‘“ﬁ I;‘s'ge’ m@j‘gj‘ ?iﬁ&“ ' i Sertical
provides an output. A d@code&, rinsFnge inoquith®y @acgdua&s the timing
when the magnification of thgulsehar setieds ds—dﬁlﬂx seduiﬂ Alawnter C: in Figure iR} jsus preset

A coi ncidence circuit ‘[err] @@efa&ncwlt’@u 1ot i

iy E(Pd‘é coﬁéf ﬂrcmt
t he out put of the counter Cf r& Cunter ,%f%fie&u er

idence ¢

réset counter in
Monostabl e multivibratggs N, «9aerie @he of tie &@nﬁﬂCptﬂuﬁndﬁsﬂﬁEtlf he set value .
shapi ng wavef or ns. The r ef erefrllmeco@terdla sheqppindidsace girahis|Pa O‘Gdeﬁ "utpﬂt ref er ences

F[err]designate S R 'flip-fl rche‘FfF&?,’& ffél‘sesﬁéé‘m% : ?ecomc‘ the ‘:;mtci‘,mfsf
Gp[err]designates gates. Ref i o eﬁceaﬂeWei’nVﬂhé‘Gu Gif CyVhrid&that of a
dot printer. In.this enpodi - register Kenmonotdw mumabnatofsuut-m;.mie eihiileyettdmeumingroetpum

dots are fornmed-by seven pi n!ndafsr s@pmﬁwwrms Themsfﬂe hdssfseat‘fs Ilecm_ts, references
direction. The suppl enent de ﬁf; %g n‘qerla dot 1gnates
5. be explained in nore deta e,gp;e ds |cgaw en pins as it is
| ocations (|l A-iE)- (9A59E) oOfno nrtmgh@ﬁabdxecdv[xe'nte] supplﬁ&qitaictecﬁng IciycmteU éFxgure 6C) will
supplied to input termnals of the pates indicated by the same
references In Figure 6H Figure 6H logically represents the first and

second interpolations rules, the details-of which will be expl ai ned

her ei nafter. 5 As
regards the flrst interpolation rule, the matrix of 3 rows and 3 colums is




[err] and the bit of which notice is taken is assunmed to be b[err]. Then the
bit b[err]is converted into "1" when the followng relation (1) is

i-sfied- ' —Rot+ecet—bi is converted
into "1" when the 15 following relation (2) is
fulfilled: (2) Assum ng the noticed bit to be bp+[err] i pnverted
into."1" when the following relation (3) is fulfilled: _
20 [err] [err] (3) Assuming the noticed bit to be b[err] is converted

into "1" when the follgs,33ing rel ation(4) is:fulfille#: -[err] (4) The

TRLTX THOMYE | e 108al NESs df Sn Wikidnd @abgry-Lerr] and the bit of which
B mérfél%fﬁ Rt el S o ey iy .inp'l.'geﬂmin)t_l[.he bi t 30
ofthepateq indicated by the sme oxferaaces &Figune G1." 1" en the followng relation is

e L . . _when,
 estBpi¢ § eﬁ;‘%&%‘ﬁs%?ﬂ ‘i“ﬁese‘i%‘_l_i“?f%'&”b‘f’s_ f‘!f*_b “ap.., sor [err], it is
f &Wg e ook he feflbrkxOOM b QAES icOimisSis €St abli shed: [err]
Bsumed t 21, 321 Accordi ngfy, when the noticed bit is "0" and the foll ow ng,
. equation is net, the nq";iced bit is converted into "1". [err] (5) The

foregoi ng | ogi cgperel atpohs (1):;(”1*52) in the case where the noticed bit is 5
tﬁ: b

+

stored in the I qfglion of thE,eqi ster Merr] configgred by the |ogic

Koy

circuit in Figuré 6H The operation of, th pparaius will now be expl ai ned,
B "6 B0

g .
ﬂﬂethef I%ﬂkicaé iop, d fl .s'{r?gé.‘ a& th tgfnal dot character of the
Py 1%""R'l Veng%‘ﬁifgﬁg'e?g’n g’?’l%& ied twice as shown in Figure 3 and where it

is printed after performing 10 @ the interpolation. In Figure 6A, the
nagni bircdbh.an b bafuit Bece Haraot Brecdhe ‘Pve)¥at a of the character are
received as inputs from the keyhoard K, and they are witten through the

mul tipl exer D ingQ,lBE. 98 SbElyR for magnification and the register [err]
for the data, respectively. Upon a print orderlferr] fromthe keyboard K,
the character "R', 15 is,.read out, from. isteryderr] and is
H\lgw' ﬁ?"%ﬁﬁ‘ﬁﬁi fi’ggl‘%ﬁ‘f'rtgglfes?’é?’- j[te'rsr']‘mvée#ecdaﬁ'aci yug g%e vvord{ - An out put

er rﬁ om e) register [err] fed into the character generator. CG (Figure
6C) and.is.converted.into a kit te~A-shewn in Figure 7 in which "1"
corr espmdéwtuﬂ‘%ld'@tbva-nd'bﬂ*@d" %@Tﬁi’b‘@ﬁ'ﬂ?’t‘ﬁ”é‘ nonsdot. Sinultaneously
therewi th, the oy gmm[l_%prq .Ligears the nonostabre mul tivibrator N through
the gate [err] in 20 . Figure 6C. An output@PS[err]fromthe nonostable
mul tivibrator Nl err] fed through the ggtes rl. and Gerr] to 2 inputs of
t "e_AAQ?BPﬁEIP%L:?‘FELPFPWﬁ& “Fd?‘gffﬁéW'%o ?’E’h’g% U&s (1,49. The other two
i':H‘b"ﬁ? DI arithretic circui t AD, i.e. 'the outputs fromthe gates
Jerr] and [err] are in the state{Q Q.—As a result, the inputs of the'
ari t Dol ehine: boi Peisit bysD: Gawe bonfPhrred buguh o0 1, 1) i.e. "3". Further the
out put PS1 25 0 s the gatys . Jerr]in Figure 6B and feeds (0 0 O 0)
of outputs a[err] o#"‘“’?ﬁgmé“ltea’?%‘ counter [err] @Figure 6E to the arithnetic
circuit AD. Consequently, "3' appears ai, %léts uts black of the arithnetic
Ci r dsfumingthe @:5?% © bhRrre. o dini conpeited S PutveEsPe ¥ es "3" into the register
. [‘%&?’f"ﬁ“r@ﬁf{j "6B by virtue of an output-[err] having passed through the
gates_[err] An output f.rom_t_he_r_e%_er_[_e.rr desi gnat eg, 30 the third
col uni.gf - %hhe bohdg.aet: biv.gdner &iort -+4'.Hv+ﬁi'2f6‘!he-ﬂ60 Accor iingly, the data
rel ating to'the-terd_‘_\%)l uq%of)glhe bit patternin Figure 7 is provided as
an out put. -The reas8f WAyt H€*¥hird col urm of @he bit pattern of the letter
"R' is read first is for the reasons set out bel ow. In both the first and
s ec O¥hd manizef Hroeand Girolpmpsdsasyymed P 8tis| y “described, when any one non-dot
domain is noted and the pr egence or: 35 - “absence of the surroundi ng dot

Q

domains is in the présgqr_i bed,. gl ation, the int er pol ati on

and the bit of which notice is taken is assumed £0 be s OF Bpen. Then, the bit 30
8,114 OF 8pqn is converted into “1” when the fgllowmg rel:mon_zs gstabhshed:

_ _ | 8pirq ~ Bpart “Bpa” By =1 _
Assuming the noticed bit to be a,, OF 85.en; it is converted into “1” when the
following relation is estabﬁshed: : :

—— - 35

8pq° Bprigrn * Bpiig* Bpan =1



Is carried out for! the non-dot domain so noticed. In the present

enbodi rrent t he _presence and absence of the dot corresponds to the |ogical
val ues "1" and '

pr edet er m ned Iocatlon in the reg| ster. Wiere the bit or bits in the

| ocation are "1" or B, it is determ ned by the supple- 40 ment
detecting circuit Uf,whether or not the surrounding bit construction falls
under the first or (¢eOnd interpol ation rules. Figures 8 and 9 show bit
patterns of the |ogisafevalues "1" and "0" into V\hiﬁhlﬁlhe patterns of the

I nt er pol ati on cases préevl uus Trcated—hy—tots—are—converted—Abi-t—bo—— :
represents the bit of which j B V%ﬂéﬁ‘e?P‘}fﬁa?‘&“b“‘t"s“&tm%mm% ‘E)fmet, the
the bit pattern read out from 5§° c"haracter generator CG are:stored

in the registers Merr](Figure 6C) lnt he present epbpodinent, the noticed

bit is shifted to the | ocation 3C of %he %egitst edi.Mepr] vand Hhe 3pa=1 -
correlations of the bits with the surrounding bits are investigated. - 4)
Returning to the explanation ofrhk h&eéaggr@t&pf}hg;nst(be_@rﬁSﬁgtmsger@tgpggmed bit is
the third colum of thedbit speatisr e ilovation AQ registes t M} @ donfighled by hhe a@tcedircmr
generator CG 50 i s dedp & fﬁa!eé%lb ! outputs [err] . of the reglster' ,

in Figure 6B. Data bits (1@0%%% f'hetmarb il ooy “,
are supplied through the gat 3% ag‘er omzm‘s
hand, the counter C, i30i ncr ou pu %f rT and prov &

an output at its terminal d,. Tttpfgmelshpmtmh@mm.ﬁ«ﬁotate%ﬁﬁdmﬁhuf&.ﬁta%atcmm
for the registers M-M via adiecgetd as ifmtsafrom Ghe kiboard K, ahdalieyf 0¢ ev,nttéxhen the

data bits of the third colu %H”é“t? 'é?rfwwré‘lt MQMW “%J,e,
registers Merr]respecyivel g %ﬂ'{‘
prow ded here is that, In tmfﬁﬂmmwﬂ &t-dnp s&rR@sf@EPﬁ: aca aatg

requi red. Consequently, the Qﬁ)(ﬁmm)emmsl @nmtédrzatbcarbn[pamr]; shmth 17€ial “1”
the output of the terninal P sglgt Eﬂ*h usly therewith,
nul tivibrator is suppl bgd tq.- i ?tﬂ, T f'?lgﬁg;&g'ﬁ
AD through the gates GG in gw:rseol t0 2 ﬂnpﬁe faleamhmeuc circuit AD, to supply

7 the other hand, the out putvalu@ HsTthhgaV‘e inp tepfr e# m@t@@,andheoutputs rom
supplies "3" or.(O 011) fr w“ga e m:gfof th%tari’tlsi-
arithmetic circuit AD. 260nsg . @p@é@(@ogfo U of the
of the arithmetic gircuit A m\/ﬁgtxtees’s tonthe atithfmed efitly, “3”
the output PS, obtfained by’ pae;-sqs °t“m§s efthsanthme ,qtherrh}u}q, the
Data bits of the second col §fjpt= ¥ df‘ﬁ::%fmﬁ FJ it
are designated by the gxut pufiBe. ” %1 B ael oy
the registers Merr]-M-. Theelgivgto ethe @ndsoqlumérrﬂntlﬂd t7h6s ifiedtas an

PS and becones "2" in vaI ue.2utp F'Ft‘sé‘hfv f—‘l&ﬂ&?‘%‘ ” is read
shifted by the output at th m eﬂ,{m nt m‘tﬂ,‘gﬁg““
of the third colum arestramssf:@ébedet droliddihg mnﬁﬁe cﬁ a@uoh,e:ﬁégkgfoﬁuon

M-M, 10 whilst the data lis casriedfout fdneheswedwddmmnmed s:&wenlbctdunen ‘the

the | ocations 3A-9A. Likewi %ﬁqﬁ’f‘& spepds <tp ‘E‘b valugs “1% "“d “0”
transferred to the Ioc'ationigfﬁu i {"ﬁl g&ﬁﬁft‘m ﬁ{io,, %g suafle'

val ues of the out puts & er r]mend dmuﬁdtenr@ntESWKE{hen“ Ib)] nbtO the

Jerr] supply "0" ‘to input s upd }%‘m’l’iﬂt}‘ i eﬁlﬂﬂsrseandtﬂtdwstmmms of
contents in the registers | ““g’ve &?#gwmch
of a total five shifts. We ﬁwt,; GaBen. a)ata gr\u ffrom the
the location [err] thed4sxegi shaucteMgenera@r te] storél registeos .,b(HiguteSGC)l'In the
and hence it does not becomPe Jw -_@r;helmg the register M,
of the location 3C of the r ﬂ% s ! % g bits 'elgf" 6A and

si mul t aneously opens the ga '1% gg@
nonost abl e rul ti vi br atsy ,|s d&tgmttédl Gpr bémbye1 g?h[h t,e Nk SR eB bits
terminal [err]the counter lHaQ/D gﬁ&hltlixtdedlutnhen ( gsteemsslfpplleu]thﬁm edn-.gaues
times is fedthroughtheg ‘I‘ﬁ;g" d:t'éeaum

fromthe gate Jerr]trigger %ecTo Qg§ 2 va ‘kﬁ‘iﬂmp‘“
PS of which is supplies to theklﬁibimofl-'thgﬂireoa Siel‘iﬁ&féx Sbcation 3A—9A
Jerr],, is opened by the oei rea#tﬂt neMM,

25 output of the gate G pas % é:%ﬂﬁ%b é'gft%'@ ezP‘E th
R andlsvvrlttenlntoalo 3 uu'g gth:
i ncrements the count er60 err}npﬁ&bftﬂermdghné gatc§ G .-G Fjgure 6A. On

Qut puts of the counter C. having counted "1" are suppl [ ed to the gat es
G ,.Since the gates [err], are opened by an output [err] t he nonostabl e
mul tivibrator [err] (Figure 6A) which is triggered by the output PS., the
outputs are supplied through the gates G[err]to inputs gq of the

COI nC| dence CI rcult P[err] Si nce the gat es G[err] are opened by the out put

o, -,



output PS. is supplied through the OR gate [err] to the counter [err]
(Figure 6A) and "1" is counted. The output [err] of the nonostable
v ' —64 o the gate
[err]. Since the contents "1" of the Iocat-‘i"o"'n [err] 40 of the register
[err ] remains unchanged, the gate &, is opened, and the output PS, passes
through the gate [err] trigger the nonostable nultivibr r'iN, and to
geneﬁate the output [err] again. This output PS, opens t te GBS

(F| gure 6D) and wrltleggl;zhe out put "1 of the Iocat|0n7 “of the register
- gi ) fegate G 7. In
Stored in the |ocations X1
A€ tHe dgetioUt put PS, increnents the
BﬂthetOh ulug& ¢bineddye Co,, to render the

. SHP th ¢ {8RtE ei ‘tSus coftents "1". The
&Wﬂ:ﬂgﬁ% %l% ;F‘,‘;!’? 2 dﬁ?ﬂf &fﬁ%tm—&nm o0 render ‘'t he count

apnt”els}f&eo ua.r'H:ede 14 6fCkhé eegisB@Ut S ¢ of the coincidence
Mm@guareshS@dPyth@hm @@dsamképﬂatopmfby the output PS, of the

tl;e
S % E t he Coi ncidence circuit
ewi rggg{h t;a,fg@igﬁ e“gpgr}h Wcakiohs 34 ﬁ ¢ PS, of the magnification

~ theniegistery M,—eNl,. tThe subgquetievalhisi ofinkik b ﬁt:h@;—Ehrcmug{het he gates [err]. Since

so (3D @‘ 66: ‘tnﬁeGaedi‘ﬁp PlE OF °f , the; regigters put i.s produced at
%ﬁ%ﬁ 'E‘P %\ $1inp7 Aﬁ out put
soeqneema ivh BC QF! deg,terom,t. e{Mg@}e ﬁo hgﬂrg 6F) resets the counter

Cl” atnﬁuh hdbdsem mu@e?oble@toftIhapMmmedptpuﬁa”@ﬂthput w triggers the

B T

rdghitefs, M-hm,, Qe G, Ao \afdther Cal shift pulse to the
|Qittb;er9te[@{a-r nmﬁﬂutsfv BaUFWEa msmsetht:smn@fablemltregl sters [err] of |ower

Eﬂ M%;gf‘é’“‘? t P&! é‘g%,g P'geﬁ{g 2% ftﬁ'e d| gits and that the
R Me 11.7Accordingly, the
' hsy lﬂt&ouﬁﬁ? t»s,rrrhe tQitH,Ql xdc&m&ﬁtpfhed in the location 30 of
tduater é)glbytél” tltl;uglanlté l&c(ﬁl‘igset B mwumhx—whl ohtheot i ce i s taken. Then the

6@? LC‘ . _-? \ ”

) ﬁfﬁa sta¥ eaaﬁm 11 (Fjgure 6F) 65 .8
' ..' > is applied through the

@teaeﬂt,.o. fb g.gﬁte Thp,[ Qe git®d the same manner, "1" and
esmmﬁﬁﬁon ermre?! xblthtsmgwtcre bits correspondl ng to
'%t;%s“&? ‘bftzl%‘; ﬁgggr ope jrcuit Pa. ¢ 7 in Figure 7 are
%Pfh@ eﬁ@%u - § not &a@gcéisﬁgced by the counter [err]
smtpﬁePS, tdmgatemmtbeme c&ﬁteﬁ@ldﬂ?&umd!’b 7" stored in the preset
ed A} isrcoun@d a c nci dence ut put yrovi ded from the coincidence circuit
m'gﬁ % qe’tﬁ’m £ 5 ekl easgd by "1". Simul -
Ms&smw aﬂgeﬁ‘ twganﬁe;t i 8 @bloipitls,i s actuated by the

Cthefkﬁersto MMt\hEaudrtes of the wire driving

W\F@K 6@ored contents of the
'g? 1’? é $ e%: b é‘i,, Jebe- DR captinues to nove.
g} r}e,danaqqfartﬁére t&ﬁ’lbn othdi\&naﬁﬂﬁs PN are driven to form?7
oops RS; mdnmehtsrtbft caneitg nof thmcﬁn uiCe I3, “IAfthievght e getat put PS, has been

_mﬁt&eﬁ* o il et “%”é?;tﬁ%?ms( S ane on Srnohaled,

tirbugh thel gatd sOG kept ppeiasby, thefou PS;0efnthe imofusstabls suppl i ed t hrough t he

iyibra eNﬁ]ﬂn(tv @putnp sheqoxmid f@tﬂ%db’ﬂﬁ‘}c}? gIfcuit P2. The
- - %B% wﬂﬁ ¢ opened by the output
»] béagu:gp M g re xlq,f colnApuUt s 58 of the coinci dence

‘ 'c:denwcxtcmPrg. &lﬂoutput w &nuqxsndmnmmed f dlesatetﬁzer(Eldumnt o the coincidence

* - 6F) regerst the copnl ﬁ%‘i’“‘t‘l‘\e coi nci dence circuit

" gﬁw g% °E$’ %&gﬁﬁ i} bﬁg& f/“ll%'ed fromthe gate G(Figure

b e@ muSPS,eIs?apﬂ tr shift fulse Gol ngsteAnMQ-umut oféot he flip-flop
tcﬁtea eofi shearggistersi ddowehdtgwamom efthehe: cl ock pulse CL is

Sﬁ %?@E%’bg’g m?ﬁtﬁ?%é"%r] to the counter 25

| ‘fi& If {tr three shift pulses, i.e.
cmé:pmt o{x@ﬁﬁ‘i’s,lﬁ'xggeﬁ(}ﬁé fiiostalile eultiibrarok\NaN(Figuel 6ROk puléses are furt her

supplied, the count .in the counter [err] beconmes "9", which coincides with

t he nunerical value "9" in the counter [err] preset by -the coincidence

circuit [err]. The counter [err] is reset through the gate [err], by a

resulting coincidence output - [err] fromthe coincidence circuit [err]. 30

S| rrultaneously, the fI|p flop CII‘CUIt [err] |s reset to close t he gate

T T - Y - .

ﬁd



M-M the contents of the respective registers are successively- shfted
fromthe | ower dIgItS to- the higher digits six times..This is carried out
in order that 3 -s—as- '
Figure 10 and is as initially stored in the register Ms. That is by
shifting the contentssizne tinmes fromthe first stored state, the -first
stored contents are @bl i shed again. Then, dots of (y,2) (y denotes an
integer froml to 7) Figure 3 are formed in the same way as the . .
foregoing At the term nation of the forrratlon of tﬂszujmts the count val ue

40 of the counters - Wit th‘hg te
magni fi cation "2" by the cogﬁ- \ YC ™. " S ' i °

nunerical val ues are coinci dentthe er,qutzmuﬁauﬁ—xﬁpnﬂa‘r l‘ll’feanﬂd‘llt’l(htedﬁﬁaEndDﬂxe reglster R7. -
changes,. and the gate, G7s Whenoh bmt!e hite serrespohding: 19 Aetses {432} Gwdeem e from 1

the counter C, serves to detgGhe owdedf ¢ evindidence
The output PS1 triggers the mﬂos,tﬂ#iduesmlahdwhebmmtmrth ceun ue&dlltys“l” Simul-
output to the gate G |h t hitBneouligthe wi
coi nci dence circuit Ps!®o tH 10

fromthe gate G7, increases &t@m’ﬁggg‘ i3 eﬁ?ggﬁ%ﬁ“m mapd cﬁ umhp{o_ﬁ cggorgz
Qd

r( Rtht: ooéncldence
'ﬁ; tf% AT, Eﬂi‘“% ‘wileShead of the wire

accordingly provided from t Ngivhgldevi DR cdrfifRucd 4 Ridve. Bince AINGE 10T contdneare “17 all. the
count.in the counter C. by " it are dnvexhltco 7t fas nbﬂ@sﬁrabdommmlm&aﬁ# the
N4 and. the gate G. K QU P§ éeearqu {hFd% S, °“‘1(’“t Ps‘gﬁ*;
transferred to the reg ter L o\t i tp q_ggt& % é§ ‘Lﬁ;pp

designation for the charact emhrogg meagaa; G‘,ccm‘sm the HRpas oomiﬂ aﬁinttmeThe

regi ster. The second col um éz”7pas@gr@eoughoﬂ¥ @Eﬁm&ct 0“%1:31;1’
generator CG so as to st by ﬂﬂ .
Me-M respectively. 5550 Osgtamtge Cate: %eﬁéﬂsﬁ Mm ViR pod
t he sane way as. described pr S}o;n thAsgatétmosnFemeﬁ)mg! rsetsehad&p—ﬂop titveit F.. An
above manner and the count vmeofo@eﬂir op O¥Re

enl argement dots up . % t hePHs ‘%\ ' Tﬁgﬁps”
the dots up to the six coI abeeB» e kP al%ateefimh& hed, ‘thecdubkein the
fourth colum in Figure 7, acopm:tc. rbeqmesr 97y whmhsnpod@twt@nthemummal value “9” in the

Description wilt now be nade%!‘elt.-!’:_ WP‘F F-Em :%zj i‘:u?n"t’“gh
{1,7) and {2,7} in Figype 3 Sy &% ptn e 3‘&‘%&“‘ SuCTy e i opdendt i e
stated. Sub sequentl, the blgupply do@fpu{s&te Jthe éontér gursatopiedt Sintel the) Sedr pulbbeb having

to the | ocation 3C of. t he repmssd _éit'mt&the'ﬁhmﬁmtmesu #st BCprrtical shift pulses of the registers

thereg' sterMsis"0", sothat th#e _ is'":a' = dinsmf:?dderfrﬂ‘:::

whil st the gate G, |s}8pene ‘~ S he MR _ ki Qs initially
count 1 521, 321 of t hetored it the r register aMg: UThat ispby kﬂfhpgtthecoo@mmtnsn @s &rom the
count of "1" and the counterf® amsdmme: e - ﬁ!@t smfﬂhéﬁ“ d°‘s of
t he out put PS of the nonosta )] ""‘ )E]Eeg% éoant value
the gates (4, @2 andghy anofqgf hte 'jfs@m ethg ttsrhoﬁpuaﬁeﬁtremempgmﬁcauon
the magnification "2" stored“Z”nbytthecb egecir B{I‘

0 10) is supplied through t e oty f c A P@(‘;mumet
arithnetic circuit AD. The o %B? Hg‘ ’fof“&m&o,ﬂyegn;pkt, of the bn
count (0 O O 0) in the ggountg umClnto |ts 1's corrpl errent wh ch.

is supplied to the inputs of th'&eaouqtdnrﬁtd mgsqrsr dtsl mombleAnﬂb
01) is produced by the arithfpyt Pfl 99 "

to the register 10 R by the ogm,g : ! =
multivibrator N, and prsoduce&mﬁ@ ﬂﬁtnthudsstablerm uv1bﬁnm9¢4tahétlgahte§s£54fhe@.l utepf ahe arlth-i
opened so that the contents (eticximguit ADdS tra '@t%ﬁs@ikzé?b' ey L}*g?“heg‘“eG“

through the gates [err] and | “&Eﬂﬁhﬁ = the output of

t frg echaracter erator
coi nci dence circuit The out pj réd[1f R 16ch® gm.egc& & kdgisteds M oL Nreipaaively.

gate err] so that thescount (‘!Jhe@eaﬁer,O)lots 1#5d ofon-lbre aco fierinet iC thes ssurpphy @yl described
through the gates [err] to t ¥ ts-ff‘fﬁg& cwencee’glr ecolEi)ft -valie of the

Since the val ues of the conp o thifd@lumn of the dot
coi nci dence circuit P, changgﬁtea,n "fifge Yot G ot upaﬁdhﬁxxthaolﬁnmpeﬂgde 3Tdnegenerated
bit contents stored inébhe régitstfort @bmn]m@muse'l,tamn u Esanqulﬂrﬁl’( I%S“zﬂ,,
suppl ementary detecting circffl*i¥o e Gﬁ wg?ﬁ ? E&SOSub uentl {ﬂ'ze bit.
interpolation is 20 necessakgs ;¢ &lﬁ"h ] ,s&i]ﬁegga e 16dation' BT GFAhE refidster, M,. Then,
formerly opened becones "0".; Lwtpb;eg' "ﬁg(‘sfnmm pLQ” fstsdmihhgaucﬁt,ruhmtemd&ue 6A is
i s changed by the outpws PSLclosed wwseth#mteﬁzaialoee"ﬂdjllwhﬁ eopditicny the\cop; Gyt fxhibits a count
triggered by the output PS. The details of this operation will be made.
apparent in the description of interpolation hereafter. The gates G 8 and -

Gs, are opened by the output p~q and the gates @, and G - 25 are

opened by the output PS,,. Since the output us is "0", the output of the

gate G, becones "0". The output PSI ,' tr| ggers the rmnostabl e rrult|V| br at or

e




register Mare supplied through the gates G, and Gs, to the input of the

register R, they are witten into the regl ster by the output PS,,. The

--reglsteHR—has— et s—% |ng to the

dots [err] and {2, 7} shovvn in Fl gure 3, so that O, 1, 1. are stored in the

| ocations (X1, XI, X3). On the other hand,. the out put 4 tiggers the
{r

m)nostabl,e rrultivi brator N, to generate an output [err e output [err]
[err] through the gatel/Id2t] illustrated in Figure [em

adds *"1" to the count in the counter [err] and the co in the counter

. Consequent |y,

- bR, BOcohHE, o d&u&t'&?“ﬁohl%&ﬁtx“%e rggsl,,a]ldd@rbgmwe count in the counter G,
56 @6 of FUE! Whkdnt 8 gdtd@,,G8) bybkdd 4, e o utl 5, Sf fhelmoaékable t he gate [err]. The sane
' Vlh!tatoom:a@pglsem ml?:—e&plval the Cigates %aGu gdnbpebed through the nonostabl e

e a3 »l er an t he
m‘c@beﬁ%&%ﬁ%? E 'éc, e@éf g%ﬁ,@f@&sto thé dots and non-dots
detﬂotms:twou tes;ed dmvetdr € 3 are witten into the
é‘bp)r thct"t?@f rirfe@mplmm (1 Hel qumﬁ@l:ts stored in the register
' P*the ggunter Clerr]
6y R tptS e_t§1mut g imbl@nﬁftﬂﬂ,nt %b tﬁle coi nci dence

moqlmntn c@@mm 'Phusehecbates/ﬁn emmpenﬂ?sol&a ¢ vodttnts O 45 Formthe dots

: |?$F1F °‘!3 End??formatlonfor the eighth
face ?%ge g nterpgl ati on has al ready

_ eﬂp{, ﬁgﬂ;ﬁé seG 14l the inpd@ q at polatlon will be

euimxt'llhesigcet@eo'eln onnutaedx tal {nﬂ:ptﬁ} and {2,8} have al ready

Bﬁ dPogdencs girguit P Fes 88 PS8t he | ocation 3C 50 of
&ﬁ‘fe%ﬁgﬁ ﬂé d?egqreg’“‘%? %%ﬁﬁ“fﬁ pojatith ®ari oug counters in this
|m«nfglg,aﬁ®tpat efdthb gh :e\G,,, edlb’ecdnhe“wounter Clerr] is "0", the

@ PFeP< cf “%;q tpbméleclmmt P$.p the counter C, is "1",
u in the counter C, is
d‘gg}g e a?%{éggo% ﬁte regg5ster Merr] opens

txhepeyatby tP heSugatheSm eu,,n}s “alf, ah e tt e 55 output S[err]
“Q”hé'h%t’ lezmulﬁYlPFalO st er Rlerr] is supplied
stf ‘ﬁé gu%o g - ® opened by the out put
a, regis vie h,ghe cggnt of "1" or (0, O,
rﬂmbﬁthél”wdl‘fﬂ’t,\mr mshesdo llﬂbehdttzm}hmwm ut.of the arithnetic

Figyre Ohtl P°ne rXsi |t AD (0, 0, .0, 1
ﬁft‘ t?t?tﬁgﬁ”s*«ﬁ’ﬁ “’.‘-“. ( )

ﬁﬂp 60 coi ncidence circuit

thiogh cha teets Glemfsﬁatapﬁnnghrbym b&s@ﬁnﬁw than[ errg of the nonostable
ttm\ﬁhbmm Qu[becoms {1’ apgd etheo doubyy int the counten . WBeomend f urther through the

'@a*ﬁ;%.tgg%tma%ﬁ“: IRyt

-mhgamtg egmeGa.l rcuit P2 he two |nputs to the coinaddence circuits P2

r cTherpa “1” E'!s ogoand non-dOtsofl 521,321 p>q from the
1); i @mwm wchltbewum “7u tysp nt detecti ng -circuit. U

'gimd@ce cmcmtl 'Pbestpscdmwml gevzca’m{sxsl&x we ous B§ introducing the

é‘ttq{l Hiddt wdi 7.7k re31 nd "0" of thecregisters Merr]-Minto the
&@é&? \ﬁéﬁ % 3 'ﬁ(%‘?ﬁfﬂ‘ out puts "0" are provided
rﬁﬁﬂ escribad) ﬁ)rthe @sfesd Gerr] and Gerr]l are
fherre sterSi:rmé thhblt dutheupcadn 3¢he gat’® [err]7 is "0",

fer Tl e 2 1 output [err] of the
A A e tﬁwﬁﬁﬁé‘?%“

a&xesou emrﬂxetm@uprph “1” The qored vahd atmlb&aﬁoncmmter C, to the inputs p
eifths thlPLESFeF Gx et her éém th, the output
ﬁf L nt of "0" in the counter

‘ﬁ‘@ tJe |
%%&ﬁﬁ&mﬂwha e% FtBurk Of P C6, Oy i1} wer The inputs conpared by

Chts mppliattltdehciapﬂl ofcnbe tantﬂmetkrdrcﬂxttt\D A ckhe (bﬁtputaofdthan output is provided at

éls plied (e ing nge"1* 89 the output u[err]
&‘%ﬁ%ﬁ% '%Qiﬁﬁg Eﬁgﬁthe out put - of 15 t he
| ml th t:dueteg‘éﬁttmg[e fer B4 vtbedre tl%ﬁfmmtmddltﬁ‘{gglt e%td Oﬁenf Iby tPF i
a3ppply the *dn B @ounfer t9 i cidenge cigg t he ip-flop circuit

< ]‘WPénPé‘Etm "Fhé"‘?%eﬁ?quﬂb"chr%lt Mdery PR t he 8t state, to provide
a logical "1" at its output Q and to open the gate G ,. The output PSerr]
of the nonostable nultivibrator Nlerr] triggered by the output PS[err]i is
supplied to the input of the register R err] through 20 "~ the gate
derr], and further through the gate G[err]. The "output PS,[err] shifts
the contents of t he reg| ster R[err] by 1 b|t to wrlte—ﬁl"---—ln-locatlon X1.

Al 2 1 Y b1 o, . o ~Nr~ b1 -, o




{6,8}, the interpolating bit "1" is again witten.into the register [err]
in the sane manner as described above. Thereafter; when the bit "1"
corresponding t -

PSi. is provided fromthe coi nci dence circuit Pl. The 30 wire driving
device DR shown in Bigure 6D is drivinto formthe dots {1,8}, .2,8) and
{7,8} and al so to’f{ar, the interpolating dots {3,8} and {6,8}. Wen . the
formati on of the daf '°= and the interpolating dots proceeds in this way and
the dots of the ten eﬁl um in F| gure 3 are forrreplsntgfnle counter (err]
counts "5" and since the Tt Te—CoUr 3

v ' WHT

count in the. preset. count eR>‘B rom ' the ;Eﬁ;‘d SeRupite fhanges and A _, Ao a?c‘::u“ﬁ
coi nci dence circuit P. and ts &mogfr% , ,gdgi 5 htsCis toB@oug Byein d the: respective
Since the gate CGof[err]. ITEIbgictaB. alve10 pﬁ:n wyafttlieeegiuetqalut—ldt uitthée dmpgdgitehown in
nul tivibrator Nerr] tr5 gger simb Ht Fih‘-‘no PR “Pre H‘El. d eﬂhe;
cidence circuit Plerr] passe@¢ atg P bochits Slgh ue;,é:é‘éﬁ g,jggt PS.; ofgfhe

counter Clerr] and'to beconemmas br- N g8 'gaytditeodtmﬁes ®péhs R Pres G,—Gr:
pr edet er m ned p03| tion in ordetxpplpm&&ount of (f’bini die countep & g0 alie raplite rfheofomﬂdeme

the like to be printedlhexLTHcdt Po ?1 ] “hav'éht"P ?s Got—Gon,
printers and other head driv, ld-’ﬁ;'? ;g g“{g J.,Qtfﬁl%oran;% ?%9;

is omtted. The interpol ati ngd aunﬁ 0@ p G,, addessom and “1”
of the suppl enent detecting l!fl ﬂaetoutputUuaofdtht h'eppbpem lfe#to’él Gfatt ‘l’,“stl’“tthf
gates err] will now the& 45 the 8Gat°éie Sigep Pl,, ° output ¥o1e

interpol ations at the tinme wWhOs prvideian wmlr,,adt its output
symbol or the like, 1 bi t ont_' ‘Ttﬂ,a teog mel Hmmuvﬂ,mmr N,
vertically and horizontal | y. uifseeicbyathe otx(putrP 1ytaseaxp edltmttm'tnpjtanfltbmmtersnowroush
at A, B, Cand Din Figlre 1@eg¢te and f the contents

_ I“}?t%
S part "8 that 150" ol S e by LA AT m’mﬁ e e
part and D that of ari ght niterpolatidhH is€ gd&iﬁﬂeﬁmﬁxsglﬂi’e%ﬂ for ah m'terpolatmg
determ nes the interpolati ond@nntdkeenda” t ﬁosiﬁ&n,t{hﬁ} fisosseredk Sindes thefbits of positions {4,8} and

interpol ation and outpt of {%& ereduire go ”aﬂ'&’:t @%ﬁ?ﬁdm ‘"‘m
the val ue of the magnificati 8} qﬁg n‘st"ﬁ’g‘1 H’(S“g%“z Setron ine

Figure 12, and C a position | n Eaf\é? g;tr.ec nj;];hemva,gtggt (74) Is'l%men into
time 55 when the count eje teSR,, 0iQuSPSY] @& Wbvidel Gk B8 PsiRGtinde Crirfiy P} The
while the' value-i:t thao' tiwie ddvimg é?bsé Lahnwann EiguiesDoiks dt‘lm;{nstv}anehec?otsc{m}, {28}
corresponds to (Jefr] SG desién S, ‘P‘W

coi nci dence circuit's, which, % ‘f;ﬁ) %ﬁg%ng@n&é"fgﬁ&&% “33;‘,,“‘;5‘?;,:2
descri bed previously. .lnput: {hergmnn deswﬁt&rthe] comatiteins

ppt-esee
with the outputs of th355uppCemntltpwtet ymldetd romhemadsm\mme aﬂdthis ) ofPhed

6H. In this :'nmanner, the |nE°e 5t § mbsm %S -,,;g_g._ the coin-
t he selectlon of - thelnterpo é {roup b2 Gt, nt‘theeounterceandw

nterpol ation.' Wen one charWusignai wrrfadm' thef WireSheadi yo pmm@h order to
spaceis' tiken and 5 xA0dot sprofide &y epacecofta k@tpeﬂlem ':% 1 &wrymwn-
forned again. Wien the recorgm m{!is"fg pinjegs, find tpé'f}ets

carrlagereturnlsthen per f OF %1, 321, . d.the tsofth“ lement
11 Her eunder, descri ption Wi fid %éfg& flae:c atfsthe o&%,-l—m‘, ﬁ‘ﬂ’l;mwbe

hal f of the bit patterm5|n FexglaiimiS are forrre en the dots of the one

row are com pleted, a carria ‘gale“e"
driving device DR by convent ﬁ&n 'fzgl"é, h%{%?m ::X,mf;s
recording initiating positi on b)° R représerid1the et upper: part, B that

customary in conventi ors®l :w ofea hftllovteeuaa't,zmdm of 2 mhheppeapgamtlaghagpf 1 Hight lower: part.
type, and the details are’ om t tRighre h shdqea mdhxﬁetimmet nfecpelation j 09 fthe pasis - of

the carriage return signal f‘t‘ﬁé‘“" r%“PH %fdr%%f‘ .-“?ﬂagﬁg&?g circuit,
position, the follow ng pr ep e ° mo t;oag-mgf v@;éeatrtgyvnme
is term nated, the nextssoperahdn ar dhef ile bfymtdoﬂespnnﬂptotF,Fi&ﬂg: the' value dt the
provi ded fromthe gate Goo aﬁ%ewhmﬂlm:;rg K‘e udet Qle(f ng?fec W&s@nﬂs to € SGsfesin te.s a

of the last character. At . th& ls‘p"\ﬂ}"‘s 78
count in the counter C4 is " uaa&ﬁngaf:ucmt shown

vertical shifts of ‘the gopegi sﬁ;e’pi' t GHI ln ﬂis m&h&k&ir&pdamgb&issmgareti@n the besis of the
transfer the contents’'to thesede "_'st@mtemehmélo and st‘X/fef’EG’[!’ﬁ'ﬂ )
reset. This operation of tra .°P e o : STIVANRIEY,

now be expl ai ned. An out put =tn§op6n9 £8ud Hagh Fefur)i8 (iRn parffniell. Shown!
in Figure 6G by nmeans of an output PS,, and triggers the nonostable

mul tivibrator NJerr] through the gate [err]. An output PS[err]}] fromthe
nonostabl e nultivibrator N, 4 causes the count of "1" in the counter C to
be witten into the register R. The gates Jerr] are opened by the output"
PS the menory out puts - 20 of the reg| ster R[err] are passed

ey ~r @ = N 1 .

o e



contents of the register Rerr] are "0" during the period in which the dots
of the first 7 rows of the letter or the like are forned, so that (0, 0, O,
i i H-5—oF—t e out put
PS[err] opens the gates Jerr]-Gerr] 55t o supply the count of "3 in
the counter Cferr] to the inputs of the arithnmetic circuit _AD. Accordi ngly,
“3" appears at the output of the arithmetic circuit AD ang witten into
the register Rs by the fall of the output PS, 8, 'so that ount in the
i counter C, Is heId Thelggtgai in the counter C, is notggdiTectly transferred
erRer : - . ot | ows. No probl em
ﬁ' &nt  enbodi ment, recording
A ek mr@,head onIytvvlce In the
conyentigfal peprso vasvmchlremsama r,dmbomaneg posxtionneeds to be known that
qﬁ‘%&‘tﬂ‘%‘s Bﬁt‘l@t’ﬂ“ WB‘thtfsgé Cé‘F"snth"éfWF'metﬁfﬁl@Fﬁ to Pe recorded from

apP ﬂgtggg gglagéap@mgw%@rth@s in the preceding
&amnrufngemhdaem&ﬁ rpemon,t efdll REatigR ey mhde) CG  at the next 35

rthe g’ tls terminged, ﬂlamb%wpmﬂooe&prﬁmmld fslhbyfts of the menory
% LSPP éﬁﬁmﬁ %ﬂ" ‘% aFor 'iII t e precedi ng
: el RldterVE] r‘a:;,{aﬁlshlfted in the vertical
dhxfueot ﬂmmﬁn}mUWE—Murtbwthaéfotelnmmmftotdaﬁsfeveﬁetcoﬁﬁﬁts shifts. Wien the wire head

%f‘tﬁ@fﬁ |at°i %ﬁ??nl'é n n signal 40 ES fromthe
%ﬁ?&n ‘? r@lw bPator N, through the
ofosiable mula@AbRidE tth ghdaecl{mn %t@hl'm, td brator is supplied

mhnostable ilddvitgaere NG, cauden tltchemntoofnt‘ﬁ’erhe q&mr@ll togbey, horizontal shift
FYU! E‘mftb?mﬁﬁ%‘l%ea ister ;N are succ é Eener ated at,the output of the
120:

&‘&Tf %?éﬁhb Lt‘g‘ﬁ@?@ % tranSterred from the

cfbaf aﬁteega:egeibets@bm anfuheof the afithme( cisduitAD.MRe r]-M The operation at
tcmt@tﬂtpfrtberesls are (1 ding Iﬂwtped@smrwﬂaédhtt dnttofahégggﬂnTherefore in order to

ﬂ'&é’r‘é é?”%%f%emm Aﬁ‘ﬁzﬁﬁ lgj: 31& (JFRES row, the stored

nf dehe agﬂ;;]g'vertlcal direction three
t'h!nl'ﬁ fﬂ ofthe “letﬁﬁ)s thay. e 2. After a part of the
eé't the r ’qhﬁﬁgg’g Stlﬁ | | umy, second col unm and

e‘s’c appeaedit IhoOdu uhefihemhmaiacﬁ&nttAEaﬁcEgl ster Merr] becones
osm wd t €n |nto the registers

Hl;adenhttwi theaisetoh rfouningmerﬁspapmhgse out put PS, of the

FReyen P@Xw | ei krown dhep al d[err] of the counter
%ﬁ‘%ﬁ PR g.t v ﬁ?/%gﬂmw@i gurs, 6F_The gat e Go
| sSanfipe B theui,auér@ve,tn yr&h&ﬁmﬁierr] to pass the 55
cﬂn ped| Mes-Mof ast h@foutedctdl g, @d thhebiet hr ough, which are
ghifjed in Ehfe‘ie’f“f“lé‘é"“ifd@‘f I*’Yé’ée pberysk e G ,, to the counter Cs

%HWS%E"
S S e U836 MGkl bl BrkBoNEE bgal di Taption. When the
_czsmm&)ﬁrthe[\ﬁfer]jnmu&tv&eablp x@&s thd hﬁmﬁﬁaﬂé afhltivibritee WS " 3" of the register

%E!’vah ] the, gate tnuol’ﬁg tltcl !stsumhslfr] through the gates

,%?Efg“e 'Em f||p- 60 flop
Qiurﬁ q:@ tprtmyl dedsd r om t he

Thd‘@unaﬁonﬁ.t tlﬂ:minef isslat sme lae d mddopndlyr cuit--Flerr].

t?IfREmEh %ﬁ” gate Jerr]shift the
; Iﬁgi ﬁ e éé‘rdwectlon three tines.
poliiagto ,s}etixs e szomt&nt?im afdf of inedoe weier R 50 n the counter C.
G@rrespondipg ‘to. the ﬁrsr oolumn, second' column and third columh &f2the Thereafter, the

p$F’1"fP|‘ﬁ g’?téee‘i’ f‘B’t“ﬁ'ggP“? Wﬁ%ﬁ@"@%"%ﬁ‘? o above, to formthe dots
[i”yy,f, uritd r@ qg‘qi, ¢gbtain an interpol ated
eth,.,ens 'optnedi by ‘ﬁlitputl’bf o 4cnrcGEhIFs mmhwctherrent $tas . been

%%m 0frthfr Mm;@@r %‘W WH@\/P@@“%B havi ng seven
% e. Wnere t he
Supplied Eb

%n“sl” ®©r Rl @i coi cxd d&&mél) t he operation
.rr,oﬁaeglsthergasumraGVEyzhtchate opfemsd byhbe witpe Qadidhesfipf t s t® t he next scanning
ﬁop% ‘E‘Efﬁm%@f"@eﬂéﬁ’ﬂn creirgidgnonfiscdt corr esponding to 1 bit

i 3 ! intdukil Ghd tg)@u(,:uhﬁg td F OM the begi-nni ng of
Eddhtitd) 6ME lregiteksSMANM, Gn lﬂie'?’xgsniail &r&%ﬂiﬂne%aumes T NMEvetoutpatyv i N t he . ori gi nal
PPS:} s tthe chiene vhlie fegister R, 3n bpenmei@n Wi | | be explined. As5an exanple, a case
of formng a character with the original pattern magnified 14 times is
taken. In this case the-counters-C and Cerr] nust be altered to the scale
of 14, respectively because the nagnification becones "14". Let it now be
supposed that -an area correspondi ng tol4 dots has been recorded by the two
scans of the w re 15 head and t hat the enI ar gement of [err]dot of the

4 a I T 1 res "
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When the output of the coincidence circuit P[err] becones p=q, the gate
GlO[err] 20 provi des an output to open the gate Jerr] In the present
enmbodi nent, whepr—+t+hefinal—data—-of 1 —trowis+read-out—econtroldatabS—
indicating that.it is the final is generated.. The control data triggers the
nonostabl e nultivibrator Nl err] through the gate err] and generates an

out put PS[err]. Thg | put PS20 resets the counter C, through the gate
A7[err] and adds ' to the counter (Jerr] through the gate Jerr] to 256
vertically shift the\orizgi nal pattern by 1 b|t Thengaf ter, the operatlon

is the same as previousty deSTI 03 Tvibrators, ar ped
in the present enbodi ment i feglHes ﬁg il ?ﬁ{gi‘:@é Lo o in it b pired
the respective.. outputs. Hemmg“n' gnoﬁ{ﬁpugesentrl ctly necessary and cam . .
be replaced by tining gul ses oflhiy thasobcm des@tbed in relationf tor e wize deiting:device DR
pul se. Al though the wire dott® m:ei“’“ﬁ‘ﬁ;’h 8 ﬁr‘}g&ﬁﬁﬁ Pﬂ“”e ﬂ"
enbodi ment, this inventionig, qﬂe‘ﬁ}g

an electronic printer such ak cmﬂesmdmg(w 1 HH

required is that the aBpar apmemsweqﬂ@ a|°§

dot matrices. Although’the yup-‘ mﬁgﬁm

described as being 7 in the ks m y,e b
nunber al t hough sonme mi nor m;dacﬁvelyanecma me)ntakniﬁ oeshec.ﬂnessf‘rh@.dl.erﬁnhowvbé hu '
requi red. By enpl oyi na the fpese 4 ﬁ? e@e Shgeans ¢
cl earness of the pict Pe do%tﬁi‘u éh t in m:«
magni fication i's increased. . coi AC® APince the deo@deﬁwf)éhbﬁ{mf reGG& &t ad fo pi&fu

enpl oyed the preferred enbodanmmwhmsthofmaguﬁceﬁca istly Vell4 Zinal- b, e ake gAHGTo WEOPen

CLAIMIS: - 1. An appar@t us f¥penctbe, %ﬁaﬁ?rm‘%ﬁﬁ%ﬁ%ﬁg
ls (- 18

di splay picture el enmert's ancﬁi,g’{ﬁfg",;uI
conprising: first. neans 45 generated trae &ﬁtﬁmldag Righerd theabidbtibld RaukiRibelor t NG through

di spl ay picture el enents andbe pae Gan Tates pmotlmuteP%l. e'ﬂvsmusmt @B tSttlllfecmmer
T 2 Gwa,

character are converteg. i ntcgm‘%t‘ ’ﬁ tr l(i n ghg‘%

| ogi cal val ue respectlvely, an array of

both an arbitrary bit of the: samerid»nésg:miuvibm:xaare mseaheﬂnfmsmmmbudmdmburderm
pattern and the surroundi ng dspelys 'gg‘t cﬁegg'ylpgfv!mpa% & HpwRse); ﬂ}ey are
rule; 50 third megns fqig c ¥ By %S Qrigoagps from a
the first |ogical value if the AMdugh w&qods&w&haﬁ&mdemwpmtmm
sai d second -neans. conpri si: nysfimrmnf:s)notdmm:getvwbatinés applicablp {to' fuin @legtronis . printer

ARl

satisfied the condltlonthat ”té‘s_
o€ [if® modification to the . -present

of' the first |ogical yalue w13
each of two bits of the secmwahm

t heaf or enent i onedt wobi t sof t Willdy ' and Sai d: th| rd MBANS o of the
com prises' neans for conver ﬁﬂ ’ lating: ryles,, gess - of - the
X t, ased. Since
| ogi cal val ue into oneypit |f : ol @Bddicktit is of “a ‘rela-
condition is satisfied.. 2. 1ivEly siaghiosizat r cI ar| fy| ng a character . forned:.

by a matrix of display picture ele n s on dlsplay picture el ements -
the apparatus conprising: first 1. &% for dmf 2{ g&é@&m& W&a&ﬁ&%&%ﬁl%@m

whi ch the display picture el :
formng the character 4ire cdawgerdngd bm 'M%esvhich the dxsplaytpndnuglehaénts\mﬂuk -gonalisplay

a second | ogi cal value resp 1g. :
array of both an arbitrary %g“g b i lmg; “e Q%cge

aforenmentioned bit pattern y

g‘?. ..

arbittdry- o edblt
Spatterh i SHE TsQhétading) bits ltfierdo %Mesc‘wﬁ!hnﬁl mﬂg
a predetermined rule; 50 Thethishimews,fort ¢vgvegting rthe ﬂ% mhoah&dfmnm@mhwluelf
way as described above, to f'ﬁ? é":gﬂ‘% W‘;Heth%ﬁd’ E’F wm‘;ﬂ%"‘itﬁ;’mpm‘"g
Figure 3 and to obtain an i &em&iﬁﬂ"ﬁda év@'fb noa mue&edamé@man
14. Thi s enbodi nent has beenoblifuscditedtion) andths aufouivotbnsafumo rlogidahghdaajomeeach
DR 5 havi ng sevenssi r esof ghejaforeroengionad dwat bits of g rﬁrﬂlmltwu Isﬂdﬂlﬁ
where the 5 nagmﬂ%ﬂtmﬁ or gpn *:"hi"f 0 pits ¢ %ﬁF’ﬂ “Eﬁ‘“‘z ue mt°
the operation proceeds in such L o LRy AL fe b of@isﬁli}qxcmre-
next scanning after term natelangnﬂshad&o:adl miree alee gppardmug- sompnsmg “first imeans

6 ST ch: d =
corresponding to 1 bit6bf thfef g mw%\tml? Ym%fm ﬁwﬂ lzplzg
) er an
BSfadyl 9 oftHe | seddfid sk G af&anenufmed

fromthe begi nning of enlar

the original pattern. Her eun _

| 0 exanple, a case of form nigt patchomsche muruoding: bis thereofj icoiadidep aith a predétermined rule; -
magnified 14 tinmes is taken. In this case the counters CJerr] and Cerr]

must be altered to the scale of 14, respectlvel y because the magnification
becones "14". Let ‘it now be supposed that an area corresponding to 14 dots
has been recorded by the two scans of the wire 15 head and that the
enl argement of 1 dot of the original pattern has been termnated. 15 At




output when the.magnification is 1, #;.14, 21, . .,.and the-

is open

e 5 —20— ot e beg gate Jerr] |
In the re frfélﬂsls same row is read
out, cog qjg % %ﬁiﬁb“’f’ﬁﬁf‘qﬂe “gt‘ﬁgbt?‘? ﬁ’éfnmf%’h&gnerat ed. The:
cont r ol atTais teib:iaéns b eeemeseahheeuwﬁuwhreadrmngt{eﬁ&rbnthrough the gate
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