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I n accordance with a predeterm ned order; detecting neans for detecting
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selected by said selecting nmeans and surrounding 10 bits thereof
coincides with a predetermned rule and, if such coincidence is detected,
con.verting the selected bit into a bit having the first |ogic val ue;
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or 2 the second | ogic value to bg fggnverted by said detecting 25~ neans
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pat ter n vt S ;E i % S‘Z‘# s E ‘°“§ BE ol (e UiventRn S BRlaSieAG OF ' dot s’
and ' non- §abdl is fetor@ed iMh @A ﬁ aﬂieﬂ ilPis BHfpuised of atpluddlity éfipicturé elerfdntsidi nal
(matri %0 cml dots’ 46d mg:tar(de -Dldnky) enérhe mpgnifi¢agionsg E l‘wg}f’edzl!ai bmmb@l-t h# sai d

pattern cépygad erc I RUIFTRC ?%l‘f’d" Jh a desired
enl argemﬁgﬂ%@ afff %w{%aéld%%g% w’ﬁ' izdd A a%%f%%aaﬁenforns and in
any of a aff lefilaggemait ofkach anae:é sotmﬁpaimnbmﬁemerfmhedma;@;damﬂef f45ect| ng

enl ar géﬁempl foemh tbélﬂddl%ﬁjvtem% gl? & n
accor dancl® g? TReT Or ghiaractor s thighy 4 ﬁﬁft%gosﬂen 3%1‘1%[’%%?“3‘7 "ied dots
whi ch nai n&\b Bbjedt Of fhe Hvehtion W) thefeRE€ Go forrd b chirsbdiof 4 degiredlisizt beeddatgbol or
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5 by an enbodi nent of the invention;
5 Figure 24 is a bit table show ng an exanple of interpolation carried out
in accordance with an enbodinent of this invention; and Figures 25 and 26

show parts of bit tables and also serve to illustrate interpolation nethods

I n accordance with an enbodi nent of the invention. 10 Bef or e proceedi ng
to descri be enbodi nents of the present invention, the term'interpola- 10
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enl arged area (9n&)n09§reﬁ1e teeaBA tonch:bm lalodmsteffd@edahapml
broken Iine 0rc|° a eae lchc iinh AEEIV'G& d°F‘B‘|'fe?m ill
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an-1. m+1 corresp ﬁgtﬂd‘,‘,ﬁ“ é‘r'gl gﬁﬂmgfi in, {hi pasg imFagupq Jg) {aterpgiation jperiqrmed
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manner as in 5B gu rm:plﬁnanoﬂ willno el thé fulee for folrfiung Botsin3Capenel tol bid irérpél htad I

met hod is appl i ecl’h'él!lb:tl:FP %mﬂtﬂl’l‘]ﬂﬂrﬁeﬁé eatatge nlf g egﬁsem “(h!:hsgﬁ
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original matrix qigg y :rttge?:(réﬁcgg% gaerp gﬂ prese e num column; gh an
original small $tf0X, Hnd¥he rAbrbiichd ‘S84 Indluittelhditntethe m&ﬁbﬁ%ﬁg%@ S
times the nunber %ﬁﬁltlomahdlliﬂilﬂ)eadifaﬂoﬁ at wlﬁﬂﬂnﬁe latioinless pmfe it daaidled doras fol satisfyhé

the portion &0 tFillewisgatarestiensii x to be |nterpol ated is the portion H. - 60
Figure 7 shows at D the case in which the interpolation 55 portion H

al one has been picked up. In the same way Figure 5 shows enlarged, at Ato
C 55 respectively the areas requiring interpolation and the results

obt ai ned on such enlargenent. In Figure 7 the references '0o' to x'

I ncl usi ve represent the nunber of columms in each area of the small matrix,
and the references 'o' to 'y' inclusive indicate the nunber of rows. The
position and number of dots at which interpolation takes place is decided
so as to satisfy the 60 follow ng expressrons
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5 In Figure 7C,
5 Sy [err] T(x+1) ... (3) In Figure 7D, S(y+1) [err] Tx ...(4) The above
expressions of inequalities indicate the nunber of dots to be forned in the

10 areas requiring interpolation, and have been derived experinentally as
satisfying the 10 requirenent of ensuring that the enl arged interpolated

cter or synbol retains good recognisability. Having described nethods
f\; | arging a character or synbol and interpolating to retain -

gisability and clarity theres)MJ , how be described, with rejerence to
Figures 8 to 17 15 inclusive, arr"enbodinent of the invention for carrying
out those nethods. Referri ng to 15 Figure 8 Kis a keyboard conposed of
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stores tTga0g aégl’nbga RO ALY e Rlbrafid a b bt syi6i s Glrerbolat @Y R Fi gure 17,
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5is satisfied, the bit Bp+ 1, g is converted to '1'. If the bit regarded

is Bp,g+ 1. then when the relationship [err] [err]

55 [err] is satisfied this bit is converted to'1l". Simlarly if the bit
regarded i s Bp+l q+2 then when the rel ationship [err] 10 is satisfied, |
this bit is converted to '1'): and if Bp+2,qg+1 is the bit regarded, this
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Consequentfy, whé S“E‘fﬂfdlﬁh‘%b"r'é&?i’r"@&ﬂ tpgl. ifttheebit repasdqddnBiit ha+2 then whems g

[err] [ergd_is sa ,gﬁ-,-he d..0d.1 - B§+2gonverted to'1 . Figure 16

i | lustrates’the caBaTi m%% plza CHABALC Bas: + Bkan t Bphp2) A 1t hg7)

storage secti dﬂ wwﬁeﬂh@lsr SQQ!’PmPthOr h)FangufrBP'&EQ'ahé the, bit aepardedyghig bit is 10

rel ati onshi ps, EEEEG U=y +. spons (5) to (9) above were

sati sfi ed. gj’r,m Bl Des,gi, ven of the operations whi ch

t ake pl ace when annorzqu-lnbalq+d.®,+znad)t=er n(8Hf the letter.R shown in Figure 2

i s subjected t1d desavsfieden| ar gement as, regards rows- and trebl e enl argement 15
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respectively, the regarded bit shifts to a certain storage section in the
regi ster and decision is made by the interpolation detecting circuit U as
to whether the bit in such storage positionis '1" or '' and, when it is

'0', as to whether the surrounding bit pattern requires the first or second
i nterpolation method. Figures 25 and 26 show the case in which the

fo oi ng dot 10 patterns for interpolation have been converted to bit

p ns of '1' and '0" and in which the 10 bit b[err] indicates a bit

re ded. The data bits in each colum of the bit pattern read fgom-the
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The output [err] is fed through the gate circuit G34, nultivibrator N2,
gate circuit G35 and gate circuit &0 to the gate circuit [err] (Figure 9).
Since the gate circuit [err] is opened by the '1' output of the storage
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six 50 pulses through the gate circuit C77 are fed as a |ongitudinal shift
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(Figuré m)thlb&msNi&T rdtﬂlusput PHicadyensenthe m!)lemtmheedom Csby Y thuowgh205i s read

e R

dots ar eqﬁmﬂy;&de secbnﬂhdummn uelﬁgntezaiemdo adm thd ch aratbre@ st ored in

t he stl0r apdisg H‘e??@r@ﬂe 10 3jt9 ure 2t hi 40does not
Fesult | g, PER e *ﬁ?ﬁ?ﬁ rzag et esen

i nvent i Ofin a &Ha&é@m&) r&,mdt odts bﬁtha 101'1 fFoFb)@hh tHeSar [ﬁ,@k operation is
di f f er entFigureodris bhaak oafb@tm ld@ﬁ@ﬁm fmhtha&bove chqmbeﬂthe content of the storage

secti df 3(,5‘ °§thec9°n f ttorage e(?ﬂ‘i"t-"’({'éror e G (Figy ed1d5and t he
oo putorst SRR utrrst,fmmt% P s o

circuit @leSgate emom@utmchhet exa@gerrﬁ)wtﬂeﬁ;gmmteabioas Iat:dow wiktogher [err]

(Figure iﬁtyrpolh@pnonﬁtt Oﬂhlsmmhno mépltth@l al@ft!\erutmp@la @Gtect@g n(‘2§ t he
exanpl?8 SHHNERRIN e 1oared a@aeg g\;ﬁ%?’ fhagases mr'%‘ rl,at n et hods
of this iaMEilseitet stais AGH erpn bécB detecting
20 crrcuuftnw&mbﬁmulmﬁbr an]sﬁftatherég@te.r ne luemdltye, Othe tout ut of the
gate gjr @aEc %,IEEQ“ 0“‘% S%io E]sThe’Gaftﬂaere flipeflop circyit £ ’éfes‘tth’é gste

ci rcui® ~fidhe o b0 i hPad bR UGH . SBRYTES 1S
reset Stakanfo ddin ft1RSskiin @uﬁtauého@fi intHigurg) 83 Boveeouftgt¥. GL37 becones ' O,

t he out utAchrdmlyo@t:ermnenmzetfmmtch Hathyto thekSt] Obmnfsersitbem?w ¢ Fomr R7 by one

bit a t"f‘?“&? ettt B0 ‘”ﬁﬁ@?‘t‘w‘%ﬁw oy mgtﬁidé E‘Lﬁ.‘g
regi st He it . épﬁn rermn Wh a lbfank &8 64 5 the
out put Ofmté elatianange ahd b.eermjlérbd lmtlbarsmr sdctiorr 3C shown i m Flgure 12 the output

25 Assunmi hhatt‘e C(ﬁr:s’ “rWﬁtghfgma'r’l"‘"I elsd lt ern shown

0 044" &y 3h °é§é%? n3r. i¥idfe, the ﬁﬁ’@rﬁﬁ oma i3 Figure

now ccuu &f: t3 fa. (héiretﬁfffedrdﬁgeylto g en aunm dsfalibgeuiitémnshm ul tgtiret o the 15th

coI umms eiridret ﬂ’ethrcowwfahgehi ﬁmwtaherquedteg‘mqecaﬂﬂﬁ Hdwét'% Gf,e 3 accord
u

with int &spshonm ale%{ﬁ éfﬂt%‘ fﬁiﬁ rﬁ]ﬁg:u;hgn fl‘r‘;‘Fl gures 6

1011

and 7. mTt&g“ ia.rl Ghedut Jfamom l;ruem\ sBedofhet tﬁﬁ: orfs 4and 30
fromthe aﬂddliabedohnes ‘a’t s a result, drcnupas htmhshlpoftﬁe rafddPs bpemeszs bl ank ' O in

h ‘ht"ép g: Herethe arber 3C sh
Tn R Sﬂr' A ”ﬁ?ﬁi‘ o ec'ﬁtug PP D g0 MR PRt choun

Fi gur e451 &canﬁaer asanamh ﬂxemtrpwrea (] en)rs}lo\homw&utbecemmsarea th\i\heﬁher or
not dot s omipotF df tbecmwnﬁd(ﬁlgmah)lan’eﬂlgetltatltrfbnf thaenyatef §4§§l the35 by the

CII‘CUIt ofjthe - g ‘ rea [3,10].
The %ﬁz{féae thawrﬁ&ld% tﬁl%{%b%’ot Eq{at t%f W q}?ﬁgﬂ%ﬂt&% ey as 'F) of

t he cosmtoﬁémmuﬁsrmm:xu nuans dleeclét tI&I’CﬁtpuObf thetgae cuuhqﬁltsstnseQuentlyé 50 .

(her ei naf'¥ éypre Ga% 'F te é"é al so
ok '“%ﬁ}’f ofitf; (‘}ﬁ“ t?:Fl % tFa : and the
col um nag oHﬁ'c%H nd ifiput 6f theldate olrcuit @J que ﬁaﬁ'x&ho &Itaﬂbga nixiMivib-n

circuiss srhtoman prodfdeg uﬂ@tllﬁ outht of Byrzete mntGI tht tegisto R ﬁted)f’y erige §§ul tiplier
[err] andit4 aﬁ'gf?g)ﬁt‘ée cipguit Gty 2ptha 1o it tenb‘rto hedegisiey BigHus besamefelones ' 3' . As

a result, tﬁi‘i&‘ cohSRIdE the Glattix! 4P hw),etwtgthe PR bRbutiSofRcoimer dser 1] 3>
[err]4, k2 sditdpbu enomm tthecnrutm:hé albelumph@wt G133

beconmeé ' @llsg’,rtbﬁﬂt 2‘}5 Qou tf’ 1 t he
or fo
ITCU,

gat e cir AET R L Mt ek ey LA
manner ahﬁt%c’iﬁiayre QECRI. rdlzziémter Qlhist orméliS an exanpl e, the natrl X
area (3, 12Thushvhether pr fotcpiblenk3aredoalls tfdy igtegpokation by th%e%utt 'tfﬂﬂtltm
count ef5 (‘Btef‘Fi‘ amhemtezyolqten detecting gigcuipy apdhyhethgr grnot pdot shoyjkbe fo dt“s and
the output of the multiplier [err] (Figure 17) is "4, that |s[err] Further
output of the nultiplier AC3 is 'O and that of the adder B3 becones '3',
so that the input of the corrparator [err] may be expressed as e [err]>
[err] and at the output thereof a 1 |s produced The |nput [err] of the

. . o, " Y .



60 [err] is "4, that of the nmultiplier AC3is '3 and, therefore, the
output [err] of the adder B3 60 becones '6'. The input relationship of the
conparator Ps becones [err]>[err] and the output thereof becones' 0, so

that the output of the gate circuirt GI33 becones "OUO and O 1s witien 1nto
the register R7. Accordingly interpolation is not performed. Thus whet her

or not a blank area calls for interpolation by the present invention is 65
detected by the interpolation detecting circuit, and whether or not a dot /
should besformed in 65 9 1, 549, 309(( )
9 the blank are® is detected by the upper h#9%300ircuit of Figure 17 and
interpolation iS made 1T necessary. Figure I8 Snows a nodirrcatton which

can be used i nst eable bihnkFirepis detécied by e uppatihalé sircuit bEFiQHE eﬂar{deﬁtérbolhﬁbn(fﬂ.ﬁﬁieaf e

gate circuits; [erqeest are ost abl e rrult|V|brato
THEIERERE o 7 h S i S PR o

regi sters; and permjltigliee; B ién adRr; P1 doﬂi‘pﬁlgtop S@RIQH;@E éi‘g and TMfand TMz are
arrangenent of Fi gtmlsgmﬂsevaehdratmw be descr| ' he sane manner,

the sane.exanpl es of Herﬂe rraﬁ mE g ee’al"?WltAshe

ol ey et ones. TRV Lot T 0 e

i nterpol ati on god 1hthtpoliu6rpd&e dirtuit ig’. thelt d%ﬂi 1t &¥'thi Eaeﬁt‘eloﬁ@umdf@ﬂél tio

is 1'. As the ti necomteld@at%ew thlgfre ﬂhung’aﬁnéahe thlwt dlLibfthe cdunter CB fs¢0’. TheQrow
counter C3 shown Hi lg‘i@m ls( d:“fg lml 'EJEEI)-I% Fhiﬂtgp ‘QP“E‘:!FOF'S
0'. The row nagni fdu Es'\ﬂrio 4 O het se e g nera su én ede tio

The out put So [:]lSOdlmleatfthe)mtplhU:,ghix@w@tagﬂﬁbahor{&ﬁZ’l}fe@Egﬁﬁr@uﬂ)ﬂlﬁ&ﬂlﬂtﬁﬁeftAm ngs

pul ses to be genertropgh s%eeg ¥ and G+h @ndph ch["é is ppengdbyth © i lﬂse,
(i purse generait et oo e S oo S i
pul se at the out puis du uf Elete4 TiOWrifidiMo thC Rk lht@ﬂ'\R th& above-

of the multipli2er lm@lgertbfatmm pbmgdq ftOhethgautputcVzrot uhettamtlgaplrlqe ganmlatpleTM] 1hezgati 20

the gate circuit ‘3“ “E)?BS
of the counter CBC%téér 1 s t]t)fgt t"mcusth uusopﬁ%ﬁﬂ&eq ntlwig J 6 ul: ut ;fo :gg

Consequent |y, a nudliptier AG4 arndrit 19\fmtte2| intB yhe'refistdr Ri ftlasqtuael of the Mqﬁn Jtthrphgher
ACA to produce 254' thegate girguip 4p‘ultlch lamnqdhyshe snid prube Wpither ¢he pulse fgom the owo | ¥t e?5

[err] by the abovel of ﬁigm ﬂﬂ'ﬁ ato mﬁ eu’ﬁa? %ﬁﬁ ltwlc% l}e%r rom
the output V2 of UG 1§Qnﬁ@ﬂﬁtro i, on the umon

[err] is opened angénerhﬁnnoui Iatputse ﬂptitpmatuoo the TmBng laxlsk echetamordl‘mt, tha cinduitt he

mul tiplier AC4.30A St ‘E?%(%fa teuﬁ'g ‘0 }heogtpb ai -k%qeﬁfms Frag} o$0
1
the counter C4 i S ' m ag&;(ﬁlﬁ he ;ﬁﬁ \Fpil Iga:eaglerf:lllutt Gusy

Consequently, a ' OfFigufe 195 i8 pae tQJh.lts@httV4Qf1di ciﬂ!ﬂ‘.ﬁUpHE of the blitputand
it is witten int o—tOtvéthee pwpbmﬂetﬁc dirbuit hsstéewetlww ggu Cmtlw@ h the

ot 20 "o S b MR AT (e e
Furt her the pul se X u rhmagatgléﬁéﬂs@ﬁﬁ%ﬁ@ :EM

opens the gate ci ropenddsby[mem]np leeit Me aadh et Breoutmuy stoeeg rmfthec stuanZh'nd #rd

e ey hlgh'tﬁnmﬁh.tem ¥ m@%‘i% A “gw ﬁﬁ% biom

the out put V3. UpOsheGfpneadadsiiRomparatofiRlb, SAildto theothed ﬂub’ lvhich ha3bed
pul se generator [ egtorpd mtthﬁet %a@reR emor@ tltﬁonp eqlat nahtv ip mﬁ arﬁeth b@owtap t

'S 10" since t O‘ﬁlbgt atg%u' ts nﬁ 17 %dth utB\ﬁ "‘5

‘0" and consequenttratn c1ﬂ: %ttﬂ: e toHGééthB& lft hii:h a@HBEble0
As a result, a 'O multavnlmator Nesnhmughohetgm: qtragt Gtsﬁp p{oduqe]an ytptllhmlsoBSnpStlbquﬂeme

at V4. However t he® ‘E“%:‘Eﬁ é I, S cl.ﬁ ut

ea (4,1 otJ % a on
_pU| se at- V_4 an Oa c!l outpu; gﬁ%teﬁ *H counter 50
i nterpol ation et eCdis r1g P@(bd’uetitintof fR&uput Steshgah(m ngurreuhstfsm{\&ﬂrb Sithing

t hrough the 35 aml;setaumsnvply erth putpiyg ¥ h VarV: udzf thetiming pulde gFlhweator TMl, and

i nt er polation det eRpirplipatgniz, re sg"fﬁﬁ@ﬁ?’i muig gbo%;ﬁk % qmlﬁgﬂg
[err] of the gajse ééhérﬁ&ﬁnto tﬁeﬂi\d Br seloBthe output 55
l'ﬂ.

thetghe clmﬂt 4 thgh If-hel’gate ctthd’ts t» amd(ﬂrm ((l-)gltrs 19)

triggered to produ¥dser
[err] and [err] ar’%éld iy Ao
stored in the regi&¥dh o c‘;"&f@ ”j” éﬂ'e aﬁﬁigﬂ’gﬂge

t oget her by thasoadmab pBa Qn pm@ eewm msutrpwtn theregistd(R 2. \MektC Rith ﬁne wouﬁdnemof 60
into the register % Uymwet WBuproduced, thﬂ&atmltlts (ilhem Qtse(li;wmﬂ)tase ¢penqd]

and [err] 40 are %“%el ‘;mg‘?;i’épﬁtﬁg %YOFJE
[err] (Figure 19) & ara rPlo iy anQ@Aui VOAYIH rod e %a%a&(l @,qur.mugh
[err], while t a5t hlhe gathenrcuutr(putwmdh is kept fopech byhehe 'pdlse thhuthuasvvb@mmﬂtecmelb | 85

the register [err]. Therefore the input relationship in the conparator Pio
becomes a > b and '1' is produced at the output a > b of the said
conparator. Since the output a > b is 45 '0, the gate circuits [err] .

t hr ough [err] are opened To the gate CII‘CUIt G74 |s fed the output 45

. Y

Fh




55 generation of a pulse fromthe output V4 of the tim ng pul se generator,
a pulse of the output 55 V6 is produced fromthe gate circuit [err]
through the gate circuits [err] and &1 (Figure 19) and a pulse is produced

by the nonostable nultivibrator Jerr] at the output [err

tigpof the pulse at V6, the gate circuits G 54 and [err] (Figure 18) are
Jd, and the output '3 of the register Rio and the colum magnification

are added together by the adder 60 B5 to produce an output '6',

,ds stored in the register [Séj’ Next, with the productioqoofVGO a

pul se—at _the mlt nllt \/7 nrndurpd A& Wat e circuits [err] and [err] (Fi gure

19) are op 0 fed res t(2ct|vel y t t he |en uts "a' and
o o gt:@ d Ry
causi ng d@rcuit Gi7t sﬁb tﬁﬁ'vnﬂr BrNHﬁlﬁb\igth?ga ator [err].

Consequeattduyput &8s cﬁubq@qtent/eperrailo Udacmdvnéuslyrmplheecgat e cr rcur t [err] through

65 the ﬂgﬁ) th c%lﬁ E ﬁ%ﬂde& ﬁ%rls rave Lre)sétt;qfor Et?e@cou?tzc g?%vgﬁm lg(tjlr}.s 10 he> out put

V7. The there ith the 5’ count in the preset counter C7 causes an | 1,549, 309
10 out pudutput td e piodisBirann the dbip¢iflentcidoait Py and &Hﬂgdet @t cirdui @A SRce | reurt _lerr]

and constt;qsasmltcylt Gutlplwpsomn tay the owinetefthe mnvStatlvt; tt\ebre;tpr yhich b1 69 " err]
and Gily sbeerifigaey % gigeuit rgé Lo tgtfgpftet E. ysne BRI I

€ WIre € nNext pre lne p 111 character
mul ti vi broaot:%n Corhtidd fa okdihah ﬁ@a&a uttehetu out put ,
[err]. mcqnsematth@ sreareaimbpuemmt&dsh ge exp ai ned - Dot s and

i nt er pol atﬁf@ha t@a hagactes h Elom‘t‘hen t he dots
o~ & el S (e e R LS Cond <D e
shown i npy egl.r,r,',e B d an COI nci ence t W t h " count in
the pres etrhcre twritmw lgeegme arcaqplae&noanf tbdt:qwtn »th@hble: lptepddf:dnﬂs ifi thenipt he

coi nc dePPé {eInce P ¢ panfor “M J“Sheﬂwf;g gle fipe Jte gate
i ot {ERPrR e B ot Vt‘itt'étif R I orator

[err] V\mtsrhp&saﬁn eselvperatidns laga6madnlp pertdiﬁed:inroedjnatry fxﬂr dc]t phiiters amﬂ nt er [err]

ﬂ

is reset sxetrlm‘r rtla‘tlcerssn dargpha ecab Harsof thisyivangion 2ad arp toowiel ndwazdr t 0 t he next
predes er it Zt e il 80 S cthlaéeOrretthhﬁ HDalaagd €35 Lo be
print d re@ufﬁ of me tea@ héltéCortiing &AEPIRMioR, tRfolidwng prepak i bftsaawmxuer e dot and

ot her hewtlexdpmmmg gy b yipgle petarirstaemsg haswetxtmmfemdethmeedftﬂdhe thats ofgbecr i bed here.

After a 'c?umo tiogs f Qtiehace is taken
%éﬁﬁ@lﬁozgggﬁm éqf:cucuénfflggg\?n?t%%e Sbl grer.

and axpolhEB it d
nuner al  (Fig hf)rcoﬁxumlohnd the kaunise @s (Flgtﬁ )estoreemerndmhg dﬁyot@tmnagl e line

“s:

scanni ngshdffs of ke degisterrs Migto Mve Fhares etsedcestarpet%d goyibg th epmetp ahead to
ef f ect 'L%Ftﬁf‘{;%‘gtf" TR % R, %tt L case 11
whi ch3g hgye tlgget Bho abrée.tulmtrtt xm.o tfelfetul ut 039e forned.

Upon conp$iethieon uothed@tntqréla()Flghrn 1) IFIWattSI lnglleest¢ra8¢da@0R6 scanni ng as above

ment i oned Tf‘ﬁ‘s‘tf “‘P‘Y‘Bﬁﬁ“ Trer "’r e driving
75t R R A R ﬁttgaetﬁﬁa‘ RS Tl

t he rwowknge fell & dnepa st tnp(ilﬁlof thih aitbméajpania ADO(Figus 10). dmernrmndnyoqamr fermed in

or di nar ystosiageelatih Rs iy kfrtvf élf wihil¢ the ﬁ?itFa ti‘]‘ﬁ%g%&a? r%\ﬂf@ e"aﬁre per se no

part of Wédg)j\%ﬁi} Ri1IRE it ﬁﬁ ngé‘crﬂt&ﬁ g dfpscription
here. 25 Figur )'t@ﬁll 'hh i}ﬁ nleﬁ@“ etf @'tRgOl Ng

carri ageothetsetral inputy natlhe amtdmettcelthED Cetsaquendy, ‘Y fs@rodueed ahtbadutplo ot hés r ecor di ng

start oﬁtetaﬂﬁlﬂle“ t AB|apd te% ato %hkat%r't%g; 103 (F‘tg\rﬁ% i Rting by a

<1 ngl e NS, s o) = us ttar.@ett@{he B "G Y

| ast col eQ@blidwi rEa%Sﬁ tsﬂaarratﬁg &ffa dnamae eem m bypwe&ﬁmﬂﬁgsafls for the

fol | o8 n 1re|!mdam mrthapetsmdea Iigt 'ill ﬂm %,fh o ép fromthe

gat o o FEERATP IR B e E Spondi ng o 2

singl e tﬁﬁ%f \Blﬁctﬁﬁwla ﬁtébx at dihgr:ﬁus&l) count s

"1 and bhmadminrthesan@&h lﬁt:tguzisdasldl eind which thixen n vaitteh fogitheidi nal shifts

of théSr elrastees: egvtgrg& CeRse uen ? Eﬁt"ﬂ!t\!““‘?“tbltlPgtt?fééb‘étsbSF%i’g’t“B“'tatlhn§%r| be

these co ‘tété’ﬂ o m Jnﬁt, %Qt @tetut %@ @gnttr ven of the
h

oper at i ORigare r171isrf@d1§&ﬁt I“ﬂ'ﬁd't ﬂg@& @rth iement i oned
out put [ Gesrip uloausae:s Namdtgatepmd:untt(be tﬁgu latiwmetdcaﬁses)tatetathsiu piles %he cr rcuit

[err]ﬁQFF tﬁ'ietél"i‘ omrtquetsra ‘?Stcs e th B the
el T B R OO G fr B ) |
wWitten alfealij @es&tbed ag.ebta edTr[&BSégislelﬁMOfbM c @oﬁdauatterdo{err] shown
i n Fi gur pattern upstortlmdbh faw ltltlfgm‘ - [Theagfiars, to forpn atSéromlthtt%tht% rr] to
[err] 98 FiYhrevsi §)e storasesipaleay ghejee et°s]tdbf‘§ it GtyeEt URFOMd he regi st er
Rs to go to outputs [err] to K4 through the gate circuits G/9 to [err]

i nclusive and the outputs [err] 40 to K4 are fed to one set of inputs of
the arithnetic unit AD (Figure 10). The content of the 40 storage |atch
[err] S kept at 0 V\hlle the dots of the |n|t|al ~seven rows of a

I o o o, . Y - . Y



50 wire head, as in the present exanple, there is no problem If there are
nore than two 50 scannings, however, it is necessary, on the basis of how
many tinmes up to the last tine the storage contents of the registers [err]

to [err] have been shifted in a longitudinal direction, to know at the tine

of the follow ng scanning fromwhich row of the bit pattern recordi ng nust

be made in the sane character as last tinme and which has newy been wrrtte@

fromthe 55 character generator CG Consequently the newy witten bit
pattern nmxst bg longitduinally 55 shifted bé t he correspondi ng nunber ofj
tinmes. Upon arrival of the wire head at t44930%rt position. the carriage
return signal ES shown in Fi gure 17 is fed fromthe wire driving device DR

to the counter efutht stp Bfr Cthlmllf gtﬁteb tbggomes a jhditgat e
ot 53t G kAU P! f°gm° ot

registers [err] tpate[nerxr espoading tgedsg eal &wcs.‘re&&lhm t uRf2 ihe
counter C5, so5t waitten indhdyiegister§ B1s e Mb.Sihareaftar the pus |Pﬂ fmmmﬂ:eatdldﬁs, ahlch lkalsanfk

of each area is ég%.&l, ﬁé ‘*“’O'éf?ﬁ““*’ é’fﬁf‘é"ﬁ%’é‘*ﬁm i e
registers '\-to fakd fed e&ﬂgl‘é@é d t Erlg( Patd (.k,]llC§lt th até‘ér at the
descri bed. The bisimexithé the megisteds Mdtd Mo ard Gonf mghrmtlyaslﬁft Whén { tﬁerﬂnﬂsesjravseselaands
to the dot patl®ercep brycshq ntvlttﬁs thswontmtﬁ fithe stsragerhehéﬁwrfed toj the egindidence o 10

formthesdots fr m c" 5 s shoyn, (Figugg 1) eThe 57piting Sutpt PSie
registers M to [ Emfthis %)et 1%1&%5 fire JE%§ thrdugR theGrate circdktlGm, shift the con-
1, 549, 309 tents of the reglsters M: to Mg three tlmes ina loﬂg’ltuﬁlﬁal iricﬂdn Mo tiih comteditiodthe The

content of t hdS seigr %ﬁ“@é&‘?%ﬂ‘“&le tes Ceby W8 B WEI
cor  esponds 10 U pge kMR T IBIIEN G Lot rgﬁg i )
in Figure 2. Themnnd ByognRebld Raér ‘RUIsR wrﬁftﬂ f 130y heddd tieﬁb th latidn Eblﬁure
12, part of the ddich ﬁtSlhewmcresyrhae in thersgidtRigute23. 1st, 2nd and 3rd coI urm?0

of the dot pat29ern1“o F%&E E% Sxa At tf‘ umper “’F;%wé’i é‘r"".@l"m '
Thereafter, the QUEBD i s7rreﬁdv§ﬁ3\a1bfrf N “"ifa ot ?g ?sp,ﬁa.ef[r%

triggered fromt lwéretheadThadadompleted heos‘cartn fmou ified bits comredppnditigetofdne pit i thp
circuit F2 (Ffz? uogigin atfqrean mt p'[dlél g sanning, atleg'ernraéqfrqm 496
O ock pul ses Porlf ng ls hecplioing fosqin; 6 HE Y RaHeRy

t hrough the gate leftﬁlib m ni'ﬁacbegrat %e%ﬁmmnﬁﬁkasmlﬁﬁgmemmetI me

the registers | erChqnchUo Emadqcmml eouhwrﬁgmsumna thiat lyy twh poatraaps Ofr/thewm llmaéseecpull- ses

t ifi
P:;/ghbggnl i‘of %?g em sg en cogl%iz Sgtggmg é t%:,zf“z?tfg (;abggtgi% tgfgé‘;%

circuits [err] tmh[eﬁmagntf&htmms 1, i gy 2B L15the ga ét&rcmeeulshd nBigtnputs 1s[ke1stro}>en

resets the fli p {1 focq,rwé } reempag n¢1 m@ﬁ %w‘m ? &é
three pUl ses t as1 t\Nhﬁ‘?ﬂ lt ga‘;@ﬁ iée[g 18 35

registers [err a«r;rr grtt heFaslp theldaf s ﬂﬁglaft haadt lotaréuzts xsms
content of the 15eerspr9ql theagaghinditation sigestl DGhtrighers m@lmmbmtor@ﬂ»t gih@e @afe put

rr circuit Gsa t oql W Ecujt
Eﬁe ]sarre manneg [ G” &Fﬂre % 'ieaﬁ,ggly?‘]%lggﬂ% h@ﬁﬁmﬁ m“ggj theq‘t’?er Tm‘owr4ug

rows of Figure 3 aAnh ntssieichhrsl dnd fltvstechtad odreatbla malitivi haabl e
letter 'R as shdap ﬁhﬂw !rﬁ %ﬂb tteFP‘ent {?Wz‘ﬁpﬂt%gg‘gg SHIpR5Imey be Rrodot s
whi ch are shown gP‘ﬁg QO? nI E(éw dot mters Lf[ it Kﬁ)hcable to
above- nenti oneg eme trndl'[ﬁﬁate‘l“ﬁﬁclB B3/ ELtioREhsitNe pristvrs whidh
magni fi cation of repozﬂ“iemtqcmememlasnd Ql‘her chéragtere onar gl jinctht fasm of dotamatiiess.egr al
miLipl e of the piiy T ‘Mm e A
the fol I owing Marksgbe tift i Sro St Dies o

magni fi ed bi tmmhmgsmenaladagntﬂm dmga i the aprpatahxs t@aacgnmadateme tlmmgedamdubwrnén X0t
has shrftedtoth"l?mFO‘PIo ‘bé mthe{é first

of the mani 11 ed AL st Al i zrr{ R e

pattern.”An 25 exmbeibhi m&pomrbn tsSn ezmara omtdrporgiowas | Blowe e bease igW
magni fi cati on 35s niagnification §hbuld ltehbrcbesmtsetts a@dmambd ahiowrast in (e gumberlof
st be changed PSSP IS DeS L ATEE m%nhrgs o
the wire head, reeglg ﬂ hus
magni fi cati on of nmimmd mrtempdldmnaet andrdt’gndtmtes patahbpcsmhas been conp Iet ed,
the counter 0460novf dlsr?torsmme theawﬂnéte é{ it decril aesemg)m thej 0
the decoder DC sIFFRMPEED g.tftté" gﬂ‘é‘nﬁé is"ﬁ%s"t“ﬁﬁ%ﬂ %&&"ﬁ @frh n%“rﬂ §L&:ﬁ&‘}t
when nmagni fi cati @Btsiérméd Jpresent.exant alkCinGtHeE edainple§ Mirious Eueesiin

Figure 15 is kepe cgpelnred'ﬁbper@fgdpehe \vmrem whick tl@u:hpmter@bnqcmd msesiohthe
circuit P2 sho@n PrefentExample. an infsEpaltion des was included ip gReigpes; it pfrtt‘.‘!ﬂﬁaé’é?f definsth 1%e
gate circuit [err] and causes the gate circuit [err] to be 35 opened.
However a signal (DC) which indicates the |ast character for a single
scanning is 35 advance programred as part of the data so that, after the
out put of the Iast character has been produced the said indication signal
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45 other fornms of printer e.g. to electronic printers such as
el ectro-sensitive printers which 45 record letters, nunerals and ot her
characters or synbols in the formof dot matrices. In the particul ar
embodi-rents described and illustrated the number of dot- rormng ele- nents
(wi rgsg \was seven but obviously the invention is not limted to this nunber
and /e may be any suitable nunber of dot-form ng el enents provided, of
cour ey that appropriate 50 changes are nmade in the design of the apparatus
to acgomuodate the changed nunber of 50 el ements. Again, in the particular
enmbodinent s described and illust¥d8® the row and col um nagni fi'®ati ons
were set to 2 and 3 respectlvely therefore, as shown In Figure 23, the
nunber m‘gg& ﬁaﬂeld%, i!owwee ateln lfeaﬂelaelpélamqntdet ﬁmraed sorthaﬂass o n e.

coh

oﬂlﬁhlde

However e g 'Bls
ooy @e&s,gmj;éed T rﬁ, iots. This is

exerrpl5| ftheselfopmulpe. Celtﬁlﬁsoflanopdlat(dnallc tlﬁrtm neatie MBy ¢@n shown with
a bit nﬁpéles‘gf eg:’ % C"@g'ft;ﬁ‘;fgéf srsetptcnrmts @I’m Q)Gﬁmﬂgmfm cation S = 2
and col Unf) JB@e mbdi : e| ng.taken. In
Fi gure 2@l as flie mangifieatibe 67 @dﬁzﬂaﬁ:&rp ey éyqug b€ i he a Bl ank
por tilen. %?lg;gy%ﬁeﬁ datﬁendacfrﬂmp uts hlethnbbuhe o{terﬂmtkmld‘atebthx!g cqi:mrm,l elodescr i bed
with ref F ges 'iﬁ atig {nthis yasé.or ned and
enpi ri calon s"ééﬂ %teasg 5;;’“8 g(}ﬁgge "t BERFET S YIVE MM char act er
clarity. Hs)wm\mw be\sd:ehhhdmespﬂdﬁvehﬁbntrbﬁltﬂidﬁhefbrrﬂﬁﬁn Bt tiafidteRfsudiot s f or med,
not JAl wsljjft%rhenpn n?f esba V'eb ﬁgvmsbbamnbmhemlareeda esegsné:‘Pniddrlléus cases
may be cQIFSHRT g% 'mf\ m Yconcerned is
recogni sﬂq},t;%at presen exarrp %@&rgn@: fiiks (ﬁrﬁ?”'bn oW i ncl uded in
one r-ang¥HATtWBCLAIM IS&nges defined 65 12

1,5 4@03091 An apparatus for magnifying an original letter, numeral or other ora:hqucagor-?@ i ne.

o o e R R T ST
i ncl udedmaluﬂﬁ)bitd’bftahsecoﬁﬂ ic vaiae atrik@o lnﬁgﬂmfa io deftﬂg cl earness of
t he charaaét;gﬂntsdem nwn fation rmm means| rlsemes dedinad aowlsmdtcoluhmr m dots in

at f cﬁﬁlyd
such ?é fo’ult0 é %ﬁ ﬁmte rg)ﬂ:ysxzw 5_ p Q(%THE?I;IC ns for nd an
oper at i qRiglting kteGriipbctNBBiEs ih AccBfdahde mcaeprm Grs The outputs
of an Op:emattmgmhns(forrfcnmmg Hitls eih otelie cmyt eamtslegic am&tsﬂﬁ létiedtbhe 5 out puts
of 5\;}8 sl I°f(\)flfj"F*t"§|F qualfpjthapsehj aln tftXGO @n@wltwg*tass [ er r] to Gl34
sho egﬁt‘ﬁ 8114 ?%ﬂ%@é‘ﬁé&éﬁi it %@?"‘é e AeGEd4. 1 n
anot her ﬂmﬁﬁéaltlﬁﬁﬁdtﬁk{g théi@is; R bndh @5vlrédoBdin mh ﬁ%ﬂﬂ@ @Hb&rbrd()t s to be
f or ned evba rI ng accpidanannidi fthecaQSp@nveofmta formad dayt eaid drst gmdogeamdned in a

rrermr ting fe an nosred a and.of the ousputs [err]
U‘?g fsyrhm of é‘%&%ﬂ:ﬁbﬁ %E%lﬁgﬁ(é Eﬁr%gita nslagt ﬁﬁﬁ d (agfﬁe ormed in

the i nt em pbilclathxtsformalegaéc megacho md non{dets bi nads) o8 codvertetdhms case, as in
ot hers, Yihef afish pﬁ FooRd begicaply feﬂz?C‘B'é I3 DR 0¥ | ma%y nges
r equi g regnufn%aﬁﬁ E)éi’ o eésbu'ﬁﬁ,v 15% Zita 13&“‘51% Ei%&%%é’% Wl | now be
seen t h&orp'éﬁﬁtfgnilt the B Which tohstititd data stéted {n ean @db in@:ﬂxs le Ihkm@ racters such
15 as [fen twg&%ﬁ iV esbitsin @t:qrrgancs nlb@)prsdmmhd loeders dbfecting awdrar ged Wi t h

requir edﬁ ‘f% ‘gﬁ{.}“fﬁa %@{rﬁ;ﬂ;ﬁfﬁﬁ‘fq %ig@d but whi ch
nevergshe BSBincidBEPid &td@&ﬂs:t amq;wh& eel o@erdgﬁt SRR L first r aig3 good
clarity valmet ﬁr&wmgmﬁtam donveytinigyn eaMeldnrrmﬁg lmtseaqhnﬁ whxth h’ns thefﬁrst logier pol ati on

dots. WHpYe e ltcozmdesvv!hthg %@wﬁé mar{g %;53 lean ori gi nal
to be conv: te y 'S d etectin s and has the's€co 1c
letter, dHbiEIn@drt by Qinh tecﬁﬁé%@jns AMd th ct!'ﬁf r;‘;,ghl h‘gc‘i ii form

CONMPrsos iskid matrixOfosr gmﬁaamsn aﬁn@hwns,n;gcoad a@mﬁc&tl&eédhvérﬂn tanf farotsy f or.m ng

said ch%&a\é\g@tswhg‘%gﬁ r’!ﬁ ig&#d@?e ?/bﬁtna sﬁecadélte@wmm&hithento bits of a
first LA B S R P el
matrix raﬂa\mera&ﬂ r bf WhitH0dinciatd withGhdTEel ibsaid fief i cati n

set t i95g mpassnand secong greansrior rd@ﬂlmmnzgmﬂedm@i symthall mh%ctemgabtfdamt 158ns

respect N?It&c RﬁfPeftHéb%cal "ﬁ 5ot g%?%‘ﬁ?aélegﬁ%ﬁ""&m@ﬁ means for 25
eadi ng 5l RS '&ﬁamstﬁg e OB B ARSE St thage moans

sel ect i nwo BiBasSaid Oist I9git edliid ddgpin emroeﬁqmmtrectﬁn Bnd thad daclBSIGWS Bivsie Wit h a

pr ede0e 53l sreenddpgieyaluefadjoints caghpf the jafoaementionsd twabitsiofi the fiest logic vape;f @O ng bits
each of "m;:‘ﬁ’ ‘}“aré‘“%%ﬂ?é’ff e bifs gt the sseond |ogic xalpeisaifaqtion ofspidl t he nunber
of whi chi 4 rata® a$ Aned B cldif 256 ThwRERSih said aevéiR eiehdsic6@prisef setting
means; &&anssfmcdumltmm@eﬂfer thateiiontigariveot thngnditiemthaf io an ditranyndgrebi t s each of
whi cHBShis efised et Jpgicvalye- ghe fistt sgeapdiandhird bils aredoramed inpnigbliqua diectiple 6Gnber of
which is equal to that set in said matrix colum magnification setting
means; and second neans for recording a magnified dot synbol or character

i n accordance with the respective bits forned by said first and second
magnlflcatlon convert| ng nmeans. 35 2. An appar at us for magnlfyl ng and
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40 colum pmagnifications respectively of the character or synbol to be
recorded, fQ:/'tj means 40 for reading out the bits which constitute data
stored in s@it/storage neans; selecting nmeans for selecting the respective
bits in accordance with a predeterm ned order; detecting means for

detecting whixher or not the array of fshjy havi ng the second | ogic val ys ~

sel ect ed by—g—a—r—d—g—e{—eeH_n.g_n%&n.g,_a_nd sur rhllndl ng hits thereof cojncides
with a predeter hahs such i nci dence i s detected,
ot s g

converting the aRd i ,fgerr m&;m 1@@,33;@55%3 S;ﬁai;}%e

first rragnr fi cacbnc;medml\l/edsttgr y @&n.SInf o@dl

first logic "Mmu @@1 '@-’cPreEFrtﬂ Qndc:m rademl mrduh rhdde if arrce:tda gmn

val ue or vvit eﬁa&tﬁa&ﬁ xer 'Qf';[;’eé' 'EH?/@P%'EE\“C )'5’ peed éi

means and has tm@ree'l)cuﬂd ddag Itke s\iﬁi dde g é %%ﬁ %cet"é 13y 1@ %“6h‘0ert
by said detectin mdnsmadrﬂcatlhwethammbreermﬁi Mtlmomﬁte%ladeﬁda& hhbet f&ﬂﬁedsa%t | ¥
50 said matgi >{" it ta an mcl@acwr pregramemedsio @omanomag, With tieiagiof
converting mgar}ﬁ,ts be Strddbditios {%0 I:gﬂ‘efi’&k;‘l‘é?r% ettf‘it‘l“ F"q“tS c 10
val ue when the asﬁimmdredmehumthmﬁ¢sdmoM6t o 5 & ?J” ?eal

t he second Iogr‘t?"\i'a?l)’d’e Svlvbbéefc%m@rsaaed said det ectr ng rreans and has t e

secong | ogi Clsvfiugéme o §§§ gﬁfgamrﬁgggn gesqr\_?ﬁ%%efﬁfé‘%@fpﬂdywb aeterdeuchct | ng
a

he

means and the ho»cehdﬁsdldﬂﬁdlwc héf?ﬁ'e‘v'eeﬁhﬁﬁf G ﬁsl%feo'
magni fi cation smitt la rﬁ'ﬁmﬁmaamss;etan ofl eRAKVChnd BROgNi Eihtyrb@%%&didl nd@ﬁﬁ ed
dot synbol or %‘?‘ °“| cordance 55 wrth t he respectrve bi ts forrred
by saidfir an fdg QR rtin r at us,,as
clainmed in anmjél ma\M‘befbﬁil &nﬁ:&kn%lﬁg%f 08 iy ettg? ngmerala%rttgg:?eirﬁ?v?b& 3: JFn »

det ecting whet tsaid charagtes o symbat anslfnau{dpts r(rblmiksl dre cavatkdiinto it Jsraiﬁrstmogidlelug

af oresai d bit F3ftHp Bt 7 fC valife desppqtively;| mastix ropamegnifigatjoniset Bmaans
obl i que di regt I@% ﬁEﬁx Cﬁ sg’ ?Eg c?ttll? settﬁfég aBJ't?% tt% ? qu é gfo al-ue
adj oi ns each ofreadmg oarf thEbWBVltrﬂﬂﬂﬂﬂmttMat stbfed riger Qgécﬁn meda€ for

and neans for éé‘ﬁ‘%i@s therf SPG%EC ofts @éﬁ@fdw with spmﬂetbmn@emhandﬁrbtogagmﬁvaioue i f

sati sfaction ofgaflua, gg i b ﬁéf“é’ct‘%@"?a,da;'mr e nseu o8 i
claim2 or %O\M'sed’oﬁﬂ fhagriifi for f6:AHHRY Bis chdf‘%ﬁi f ﬁ%fggingo
whet her t here ivalus as the fedasted bit aocl tuermembaruﬂrmicmrseqirmo uhstsaxnnaaﬁd)mhmrcyru Aree

65 bits of sarh%a at“°'|1 Q‘Qj"&g;})@"@l SgF@r:# meas, fg’%@g@’ﬁ%& ndagpiﬁgcr dotisymbol #r ¢
formed in an o dgﬁiﬂ@m h Eéifvérifg) mearg spsctive bits formed by said first and second

1, 549, 309 35 2. An apparatus for magnifying and clarifying an ofiginddYetfer Ok &r dileR©-35
For exanpl e, E‘%E;&? t§r 1"fd°§ﬁ‘aifﬁtf m’rlﬁlmr sworge nsalfscfwrvsdmsa bitlpatternt | S

ol uted. al S0 PRAEE IR SRR el e Teiess o

the character cesiggmesd aid hhtriz@blugin g BH\@Jttm rﬂeaQE lsetti 1x o égn?}'a Pt ggg In

such a mannet0, colymp mﬁ@rln rewptrtrvelcaf thk@hmrdtexe)r db e ernepadaldﬁandem 40

operational ci rfgl’L{F Sg g&gﬂf}k ﬁcc'séfda ;f’lj‘t, d“! idssgorgp, PESTAIRY lectingmeams put s

of an operati ongl ol NretE PO nol err i hé bedortd l“jgfuf iL%gr?sZT{}lt puts

of the operati odadtxngrmamrdnd\ammdmg ®itd &drebbcdid’t&ieg@ttﬁantd’dGldhﬁlﬁec[ fuld dnd] @

[err] shown 43n M M) r’éé‘ “_E ?gc ec&’ﬁdc‘?'@dt'ﬂb‘ legted glt pip@ hif hatyulrgtthe wY lodict @5
fe

[err]. I'n anot Kgnewh 9“9?? e"‘&ﬁmr '"o’Q‘é b iﬁ’uﬁﬂ%‘ SAhen

dots to be for I’t’&ﬁe@ﬁvdlr& yﬁﬁide tinBEg hd dneahtadtﬁélse nddogid\a

2cted bit
progranmmed in aSE togiby sai Qtﬁtmh@emsrdnd)fhelr@mbetrhéwmdrmmncsiedwmama setriol of

t he out puts ﬁoersg u acg'f;fgg atLﬂttﬁj‘%f}‘gﬁs‘m % em rﬁrgl ;@@Eﬁftt:g@ea“ﬂgfdéﬂs
may be formed ifistIdgR vhllé 61 AgH BE kRbnd 18518 €5t dY Qhid dbﬁeé'} E‘ﬁj \éﬁ
this case, as ibas the kaosg loglhealmmbarthasmkcpds:uttrs ﬁm coﬁvedad By $aid dxfecting iedhsi N

the ranges rgqdff I SGurpRre dbb'eg‘tasc‘f’g‘tcldoﬁw'rﬁ'h}ha‘tﬁoetl id mpir CB‘%@" a@gm%@%@a&ﬂ g As
' ow oo SSGERB R T meni ‘mwiggr T bt '35

[ g

characters such 15 Ancfppireful &Y GaimEiRIaah S. Oerdt &n¥\eY ls%ga;{,@an@een
enlarged with rf%f fecting W*@B\emi% r5i i$ $atisfaqtion of thn c&miutronrthwuamd afmdsurhbu pattern

directions, &msal sgﬁi lﬁ lv%#s ez:\?.jhefo% © zgoreﬁgfnstrorq J %‘%E its t i
1 1

MRgni fi cat i OhS.and Skas ForOWe n;i Ad df¥aid AR 88 sasi nE®
i nsertion of i mbmlqmlnadatmddots VHAT V\E CLAIM I S: An appar at us

for magnifying f’gfﬂé& Pfa%s géflﬂlgf%é%lm or ép&hglte[?eqacgtll Sderegting @F;fr‘ghmmst%r 20
in dot matri
whi ch dots fagrm ng said g er acter of %g)? ﬁ{{ﬁ#‘ grn%% ch{Lbia %%F%hqﬁ ?’M e

converted into bits of a flrst |l ogic value and into bits of a second Ioglc
val ue respectively; matrix row mag”lﬂ"ﬂﬂlﬂﬂ““ﬂﬂﬂﬂmg means and matrix
colum magni fication setting nmeans red row and colum 25
magni fi cations respectively of the thafactef of synbol to be recorded:
first neans for 25 reading out the bits which constitute data stored in '

sai d storage neans; selecting neans for selecting the respective bits in
accordance wrth a predeterm ned order fi rst rragnrfrcatron convertr ng neans

o o " o o - o " o - o,



35 2. An apparatus for magnifying and clarifying an original letter,
nunmeral or other 35 synbol or character in dot matrix form conprising:
storage neans for storing a bit pattern in which dots formng said

character or synbol and non-dots (blanks) are converted into bits of a

first logic value and of a second |ogic value respectively, matrix row

magni fication setting nmeans and matri x colum magnification setting neans

for setting desired row and 40 colum nagnifications respectively of the(jza
charactex_or synbol to be recorded; flrslfjs ans 40 for reading out the

bits which cdAstitute data stored in sai 4g$$fage neans; sel ecting neand?

for selecting the respective bits in accordance with a predeternlned order;

det ecti ng neans aﬁd)lhad@beﬂktnﬁ dl\hmtﬁrarlognrvamehretfhmedmr wair inca @Illmnhh!wtwg t he

second | ogi c val ﬂsaép@tl!l tl!“é’&@h? i r?éﬁh'& aﬂ Hatshe # et ts

t her eof coi ncid ﬂ@ﬁﬁ ﬁ@ﬂETﬂL G Mt ol ﬂf X (ﬁ%ch is
detected, conyer Rigicty qeg@tg (gh&db SHdRion i e&c avi ng the flrst | ogic 545
val ue; first magnﬁ f IA(paammmfocmwﬁrlqugmfmmasd fecordihg onigimablettérs sumerals otyjtheghi ch
has the first | &nkolearhsa %%rv Adpteatcieions suberanially esdierren dressived VP EHE"FS st

| ogi ¢ val Ué or ﬁﬁ“?ﬂ?n%@% AY™Pogi ¢ yaie grog 6@ converted by said

detecting neggs and has the second Aggisdoiviat uppass t he sel ected bit is ot
converted by said detecting neans afharteed PatasbAgens§ whi ch coincides with
that set in 50 said matrix rOM/nagqﬂrﬁﬁﬂgé?h fi ng neans: second
magni fi cati on converting neans for g7§Hts each of which has the
first logic value when the selected bit c0|nC|des mnth the first logic -

val ue or with the secongu eomuﬁhu@m - 4y BM m@awdydmtectlng
means and has the secong | ofP&<VarHe “ﬁ ok eG?e "B " s not converted
by said detecting neans and the nunber of mhlch CO|nC|des with that set in
said matri x colum magnification setting 55 neans; and second neans for
recording a magni fied dot synmbol or character in accordance 55 with the
respective bits formed by said first and second magnification converting
means. 3. An apparatus as clainmed in claim2. wherein said detecting neans
conprises: neans for detecting whether there is satisfaction of the
condition that in the aforesaid bit pattern two bits of said first logic
val ue adjoin in an oblique direction and that each of two bits of 60 said
second | ogi ¢ val ue adjoins each of the aforenmentioned two bits of the first
| ogi ¢ value; 60 and neans for converting one of said two bits of the
second logic value if satisfaction of said condition is detected. 4. An
apparatus as clainmed in claim2 or 3 wherein said detecting nmeans
conprises: means for detecting whether there is satisfaction of the
condition that in an arbitrary three 65 bits of said firt |ogic value, the
first, second and third bits are formed in an oblique direction, 65 I 13
1, 549, 309 13 and that two other
bits of said first logic value are forned in a row or in a colum direction
such that one bit of said two other bits adjoins said one bit, and that the
angl e between the aforenentioned oblique and row or columm directions is
within [err]; and neans for convert- ing one bit of the second |ogic val ue
whi ch adjoins said first and second bits into a bit of the 5 first logic
value if satisfaction of said condition is detected.

5 5. Apparatus for arbitrarily magni.fying and recording original letters,
nuneral s or other synbols or characters in dot matrix form substantially as
herein described with reference to the acconpanying drawings. J. MLLER &
CO 10 Agents for the Applicants
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