| DEOGRAPHI C TYPEWRI TER AND METHOD Thi s invention-pertains generally to
typewv#imgrand printing devices and, nore particularly, to*a*typewiter
and nethod which are particularly useffil in the printing of Chinese

I deographs and ot her characters selected fromb5 sets of virtually
unlimted size. As used herein, the term"character” is used inits

br oadest sense and enconpasses all fornms of graphic representations
including but not limted to letters, nunbers, synbols, ideograns, icons,

pi ctures and ot her 10 I mages. I n the Chinese |anguage, there are

approxi mately 40, 000 i deographs or characters, of which about 2500-3000 are
in coomon use. A typewiter for the Chinese | anguage nust, therefore, béw
capable of printing on the order of 15 at | east 2500- 3000 characters.
One type of Chinese typewiter heretofore provided has separate printing

el ements for the nost commonly used characters arranged in a matrix, wth a
stylus by which the elenent for a desired character is picked up and 20
noved into position for printing. Wen unconmon characters -are required,

t hey must be individual | ¥DEOGRAPHICE r PYPEWREFERARAND METHOP noved into
position for use. This is a tinme consum ng process, and a skilled operator
can only pri®hisbhdnventiarhpexrtains2generaililly tucitypewmrcitivg and

PCT/ US92/ 019892 ; .23 gﬁﬂﬁr hQ i ch..Rac oyed.in Chi.nese
typewiters ?glf%lg@gr e eftéase%kgai h%oggrﬁgur?ic%hug?%@? o ?‘F@ﬁ%&?ﬁ%f a
conput er and2p8 Re¥hess whiich ja¥e rpartisulardynmssfulhdmhat pointing
printer. Thigf5chinefehidesyrAshs '£Ad2otHaS dhardctatl e PEcLEPEL ol

5 sets of virtually unlimited size. o’

As used herein, the term "character" is used in its

broadest sense and encompasses all forms of graphic

representations ingluding but not limited to letters,

numbers, symbols, ideograms, icons, pictures and other
10 images.

In the Chinese language, there are approximately 40,000

ideographs or characters, of which about 2500-3000 are ----—

in common use. A typewriter for the Chinese language

must, therefére, be capable of printing on the order of
15 at least 2500-3000 characters.

One type of Chinese typewriter heretofore provided has
sepa:ate'printing elements for the most commonly used
characters arranged in a matrix, with a stylus by which
the element for a desired character is picked up and

20 moved into position for printing. When uncommon
- characters are required, they must be individually
selected from a separate tray and moved into pésition
for use. This is a time consuming process, and a
skilled operator can only print about ten characters

;( 25 with such a machine.



~store the data for a large set, and the characters which can éﬁ%iﬁéigﬁﬁLéfs

limted to those far which data has been stored. U S. Patent

descri bes a keyboard assenbly and 10 typewiter in which a relatively

| arge nunber of characters-are arranged in an ariay on a keyboard panel,
with a character selector which is noved ﬁﬁﬁbally about the array of
characters-and linked to a group.of daisy wheel printing elenents to effect
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t he character typexriters psotpdstmreudhtaefgrdﬁhacVarﬁamsﬁbn&Ean¢ested
character or ty, W@'ﬁ?m%ﬁg%ﬁzg %Jﬁﬁé‘ddéﬁswga&dgﬁgan Ocir to 20

obtan a descrlptlon ract IS 1 n genera bj ect of the

i nvention to|ﬁﬂﬁ9¥n§%ﬂ%%m#9n§°ﬂ#ﬁﬂ%u§hﬁcRE@F%%h@@ P?péwﬂﬂﬁﬂtQﬁxirﬁhh%d

Anot her @pj ecteddhrhigué ”t‘é?ﬁh.?&s' a tshﬁgﬁaﬂ@lﬁaﬁrhmaeﬁﬁraﬁhn@w%ter and
nmet hod of the above Charac are parélcular sui.t abl e for

printing Chi ne%”é’?%e%?a%%gaaﬁﬂroﬁhéra%r%ﬁﬁer@ cthe; g P&r‘ﬁesré Wh
relatively | argm B¢ prinvédeisoljinmited tdethosenfopnwhicho qatayities an

I deogr aphi c téfGWﬁlter ggd met hod of the above character 30 whi ch can
print charact %?QHSEP¥ ter rate than Chinese typewiters heretofore
provi ded. -3- Another object of the invention is to provide an

Covohans | XPRY et TR0l P £ REOLAELBIRAY g
provi ded?0 |n;;ypewr1ter in which a relatively large number of’
characters are arranged in an array on a keyboard panel,
N\ with a character selector which is moved manually about
the array of characters and linked to a group of daisy
wheel printing elements to effect printing of a desired
15 character. This patent also describes the use of a
magnetic medium which is transduced in accordance with
the position of the character selector to provide an
audible pronunciation of the selected character or to
provide information for addressing a data store to
20 obtain a description of the character.

It is in general an object of the invention to provide a
new and improved ideographic typewriter and method.

Another object of the invention is to provide an
ideographic typewriter and method of the above character

25 which are particularly suitable for printing Chinese
ideographs and other characters selected from sets of
relatively large size.

Another object of the invention is to provide an
ideographic typewriter and method of the above character

30 which can print characters at a faster rate than Cliinese
typewriters heretofore provided.'
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typewiter, a keyboard panel having a plurality of characters printed.
thereon in optically readable form a nouse novabl e about the keyboard
panel and havi ng 10 means for visually aligning the nouse with a selected
one of the printed characters, neans for_hqgJding the nouse-in a fixed
position relative to the character with whi'ch it has been aligned, optical
sensi ng neans coupled to the nouse for reading the printed character 15

ensi ng e o tl ea rinted cha
cor respondi T Tk o) e o afe LRy BhEYoR 18, SR Prvile Bl Cual i mages on

an out put rEiogRARING EREVT teponand cmebhede of| Eber AOAVSSignal s for
condi ti oni RAVEHEY MISIcHEsds be {MpremBntBadeedbtd¥elyt he character wiph
whi ch the npuse is ajlﬂQed.'The i nvention al so provides a typewiting

met hod conprISSRRPEHE Sleps of utilizing a keyboard panel having a
pluralisty of characters printed thereon in 25 optically readable form
visual ly pqgsition ng use, | i gn | .ected .qne of the
printed chg‘rcé:&re. ,ggtt:onpo %r}+€eﬁ?%% ?%ﬁéﬁg_ trir%ugé%i@r]f%% i xlg‘d a‘posi tion

rel ative t aypevsidiect edl kdpbeardrpangl i bavingr sapilmgralidyprafmt ed char act er
Wi th vhi ch dii JBUSE | HOPESn a0H BReYEdhNY SlapHiicR!ectgnal s
correspondi ng t ereto,pqrai:’%epc% iattﬁtl ngg]?i vllqsugl i magg of tﬁhe sel'ect ed

character i MRUSH RAaPLEF 13Pe Bheckeybanrrdi paRRd. anda a1 beyond
t hose zionc| wethd redhersia Iy rﬁEﬁ%@ﬂn@Sthet heukey Waghd apaeledttsy be witten
on a calligra R{ d_near,%%§‘§§¥ oaéd and scanngg tgﬁ rQvide bit maps for
Use i n the S8 S HGPT IR FRATRTEFSS: MRRNGT ARFi TR%d wi th the
char act er s nioug# elrecorflieded npds bicken ore bathgaetoc thvedichharaetidr oned beneaw
t he keyboar anel. and .t r,an [ N, nn Lch . jally '
el i m nat es ‘”’f:irtlc?)‘sg‘&’a’lc%1 glef% \A}%e%%]%%gtérg% sgg’ 85 t%ﬁ sénsl%"gj%eaamé

coupled to the mouse for reading the printed character

15 with which the mquée_is aligned and providing
electrical signals corresponding to that character,
printer means fqr.forminq visual images on an output
medium, and meahs responsive to the electrical signals
for conditiohing thé printer means to form an image of

20 thé char?cter with which the mouse is aligned.

The invention also pfovides a typewriting method
comprising the steps of utilizing a keyboard panel
having a plurality of characters printed thereon in _
25 optically readable form, visually positioning a mouse : LJ
in alignment with_a selected one of the printed
characters, tempérarily locking the mouse in a fixed
position relative to the selected character, optically
reading the printed character with which the mouse is
30 . aligned and providing electrical signals corresponding
thereto, and printing a visual image of the selected
‘character in accordance with the electrical signals.

Characters beyond those included in the set printed on
35 the keyboard panel can be written on a calligraphy pad
near the keyboard and scanned to provide bit maps for



Figure 1 is an isonetric view of one enbodi nent of an ideographic
typeWW|ter according to the |nvent|on- 10 Figure 2 is a fragnentary top
plan view, partly broken away of the ‘embodi nent of - Figure 1. Figure 3 is a
fragmentary expl oded pl an view of the keyboarfl panel. in the enbodi nent of
Figure 1. 15 Figure 4 is a cross sectional vi M/taken .along line 4-4 in
Figure 2. Figure 5 is a cross sectional view taken along line 20 5-5 tn

Figure 2. Fi Ouse Gn T gmﬁ%tépn@ﬁoge%s%e&e%ong 'mf'oﬁnétw Fi gure

2. 25 30 35 i S ragnentary horizontal sectio view of the
enbodi nent ofaﬁﬁﬁ%ﬂétfdIWRﬁHe?QF|%P%F%?B§§Ssé§tPSﬁﬁPGHQQﬁqe&%n al ong line

8- 8 i RFi guret%ac&s orFiad Wiy et B¢ anédﬂﬂzirepbgulbaadpméatﬂwaiethe
calllgraphy p gﬁégpggf Iﬁgt of Fi 3 ﬁ : ﬂure 10 n el evati ona
view partly BE KL ERPTYRGHRy TPaB PATORE ment  of

Fi gure 1.5Figsubsthntaailylqﬂmﬁ1nat¢¢ockodsaglknbetwehmwﬁnpuﬁrééks.
processing and printer control systemin the enbodi nent of Figure 1. Figure

12 is a schematic illustration of an alternate type of optical scanner for
use in the enfigumentl dfs Rimyuisorietruic viewgofeong embodigtentitof an

il lustration QHe%%r%l%tHif‘ca'ty?ﬁéJﬁEé@i&&&F&i‘hf;stlahéhusﬁrﬁferﬁtfdrﬂg' e scanner
for reading characters fromthe keyboard panel and fromthe
10 Figure 2 is a fragmentary top plan view, partly broken
away of the embodiment of Figure 1.

Figure 3 is a fragmentary exploded plan view of the
keyboard panel in the embodiment of Figure 1.

15
Figure 4 is a cross sectional view taken along line
4-4 in Figure 2.
Figure 5 is a cross sectional view taken along line

20 5-5 in Figure 2.
Figure 6 is a cross sectional view taken along line o
6-6 in Figure 2.
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call'igraphy pad in the embodi ment of.Figure 1. 'Figure 14-is a sinplified
bl ock ,d,ﬁqg;@g]"pf a signal 20 processi;ng and printer conPCU/USY20E¥Y or

use with the optical systemof Figure 137 As illustrated in the draw ngs,
the typewriter includes a keyboard panel .16, a calligraphy pad 17 and a
printer 18 nmounted in a case or housing of a size which is 25 hi ghly

portable and readily transportable. An initial prototype of the enbodi nent
shown in Figure 1 has a height of about 3.5 inches, a width of about 14
i nches and @Ficamg 7 ois dapfhaghentery borizondal settidsaljvebew ofversions

of the ”acméﬁéegﬁbéqfﬁ§ﬁ€d E°F§§u§£e& hore conpact than this. On the

keyboard pane a se charactérs i s presented in an optically and =~
visually readable form i.e. by 5 ° inprinting the characters on the panel

in the same gioniré e Wi Ch Eh8¥sakectiohRIDWikhetNter NEL Oxg PYingedigm The
panel itself, coqﬁgéses a sheet or layer 21 of a transparent material such

as an acryH*P e Lpon whi ch the characters are in a generally
rectangul ar 10 array. In one presently preferred the characters are

arran |n vertdl cal 1] o |1y extendin
Cove o an & e 4 Pl ERRERERGRRTHAE i WS 15 en
squar e. As ekl tgraphy pad Lnrhbe"avbp@mmaut'qﬁufignxerbal" are used 15
with reference to the "x" and "y" directions on the keyboard panel rather
than the terrestrial dlrectlons The character sheet is renovably nmounted
on a slopi nFisRe 10 ¥ anceloyrbirnal VisvhePAtly REFKSD WAVRY, pefni t s

sheets cont aine neai {igrasy phar dfit hesehbodiment?®bf Figaee | V. -
interchanged. A plurality of registration pins 23 on panel 22 engage -\’

openings in the character sheet to hold the sheet in a predeterm ned
position on Rigure 11 is a simplified block diagram of the signal

10 processing and printer control system in the embodiment
of Figure 1.

Figure 12 is a schematic illustration of an alternate
type of optical scanner for use in the embodiment of
Figure 1.

15 Figure 13 is a schematic illustration of an optical e
system which permits the use of a single scanner for
reading characters from the keyboard panel and from the
calligraphy pad in the embodiment of Figure 1. QJ

Figure 14 is a simplified block diagram of a signal
20 processing and printer control system for use with the
optical system of Figure 13.

As illustrated in the drawings, the typewriter includes
~a keyboard panel 16, a calligraphy pad 17 and a printer
18 mounted in a case or housing 19 of a size which is
25 highly portable and readily transportable. An initial
prototype of the embodiment shown in Figure 1 has a
!( height of about 3.5 inches, a width of about 14 inches
and a length or depth of about 19 inches, and subsequent



8l opi ng panel. This:panel is |ikew se fabricated of a light transm ssive
mat er i ak-~suehvas- a transparent or 25 translucent plastic. I1n*tHe ="~
particul ar enbodi ment illustrated t he typewiter is intended for printing
Chi nese ideographs, and the character sheet/,contains approxi mately 3000 of
the nost common used ideographs or characters arranged in a 30 manner

designed to make it easy for a typist to find the desired characters. Thus,

t he charact ergl% ﬁea&geghénmg%gﬂg% aacxcé) &kg&&a&&dt%' f:e réb;é&lm&?gsonant

sounds, and wt groaps arac are arranged VOWET ~ sounds
and t he orderGﬂmpﬂ¢tm$h%nnphé5htyh A [err] translucent underlay 26 is
posi troned beneath the character sheet and provided with areas of color 27
which are aligned.with the different vowel sounds in the groups of

charact ers. the alﬁ@éh%ﬂ' oPangd ,c FagRt Q& charackers dsnpirsentedt he

col or coding afn tdie 8197 Vahd! bq sihgarsedadns! abih, | agle angy makes it
deS|re

possi bl e _to | qcate,

d t Kl d
conpl ex Char actRY f&%ﬁf‘&?ﬁ?ﬂ%ﬁﬁ%&&aﬁ%& gﬁ%%a(lfﬁsxg% g:‘g the, s eaz#%%ml "

under | ay has Haul avhiksh theprarepuodblegpmrtﬁﬁdoqmnthgsohtplﬁeméiﬁml er
sheet for engqg‘%%ér,\i Li;%ée%fﬁ ?%e gl%tésorapg eéoopoidgyhgezlin Ié\y in a

pr edet er m ned character eet an us nal aln the
col ored areas ﬁmmnhlmghqnﬁalmﬁmh e ca:rarmlsc plastic mpaen

assenbly 29 i ey i¢ded éﬂérééﬁéi-k' a‘ibeﬁfﬁ A Yéitdrd f1yOretBigiindr OV the

typeMW|ter fron1t ose 1nprinted upon t
a mouselBody ﬁfqﬁﬁnueipcﬁpﬁ.EEPPPE&&YBFHQﬁeﬁFQdnﬁ%@ﬁeﬁbaréﬁﬁﬁﬁﬁa§¥Pthe

keyboard panelarrHifgedrin age vaetidal1y dktendihd SS1@hnUARER”RY Cross
sectfon and aﬁ%%?éoé%af&& extending rows on an 8.5 by 11 inch sheet,
with each character being .125 inch square. As used
herein, the terms "horizontal" and "vertical" are used
15 with reference to the "x" and "y" directions on the

keyboard panel rather than the terrestrial directions.

The character sheet is removably mounted on a sloping
panel 22 on the typewriter cabinet in a manner which

permits sheets containing different character sets to be ~

20 readily interchanged. A plurality of registration pins
23 on panel 22 engage openings in the character sheet to
hold the sheet in a predetermined position on the

v sloping panel. This panel is likewise fabricated of a
light transmissive material such as a transparent or
25 translucent plastic. ' '

In the particular embodiment illustrated, the typewriter
is intended for printing Chinese ideographs, and the
character sheet contains approximately 3000 of the most
' common used ideographs or characters arranged in a
30 manner designed to make it easy for a typist to find the
desired characters. Thus, the characters are arranged
!( in groups according to their initial consonant sourds,
and within the groups, the characters are arranged by
vowel sounds and the order of stroke complexity. a

use ass y I ncl udes



whi ch the nouse body is nounted for novenent across the keyboard panel in
‘the horizontal.or "x" direction. The €md portions of the POI/USS2/0IR6 t
are supported by bearing bl ocks 36, 37 ‘whi ¢h are mounted on vertically 25
extending rails 38 at the sides of the board panel for novenent in the
vertical or "y" direction. The nouse includes a magnifying |lens 39 which is
attached to the nouse body and provides an enl arged visual i1image of the
characters beneath the lens to 30 facilitate alignment of the nobuse with
a desired charansincemhcundertayl 26 iscposddioneshibeneatbather for reading

the selecte &Téﬁrsﬁéé‘tpéﬂ&'Bi‘B%.@EﬁCWJJﬂi?”aﬁQé‘%f ubigh gescribe the

character in form err]_ enbodi nent |IIustrated in Frgure

1, the scanMQJQRNﬁF?§%%1%F%ﬁaVbEhCGH IQ&ﬁ£§FQR?(YRH$ 43°9RES Ao S al
system for igaipset ichdrdctershe s'nleeatreﬁmjwm Gdifoﬁhéhehhﬁm panel

10 by 80 ol AfbRELH gy, andorBe BNaRk Yelling T Sa¥ v ETE iveR D
si gnal s forﬁh&akayhoﬁﬂﬂ ahtcestattl fysﬂenmdmmakzs E&fp0551bier¢p 42
positioned R er% f¥d€88£§?ﬁ B% %@aﬂﬂé %ny'hﬂ t 10

fromthe charac a secon rror whi ¢ h kgﬁt
t hrough a pﬁﬁshiyfkﬂnﬁn¢@ﬂpbﬂ%e§hﬂnacﬁsrt6&&tqqﬂﬁﬁxﬂxm%rth¢uﬁﬁ directs

the l'ight o0 dif-dddersy twaéecamerdanaaam@g@!a% HéEe&OCUSi Ng | enses

and the mrrors are aJ]] nounted on . fixed p03|t|ons
rel at tPe t o SOFFESRIP "9|Eﬁnt??oﬁPFﬂéngﬁaF§bt t9?5¢E9?£f>sBﬁ8 s&€2%ni ng
i's ef fect ed etigagjemuritcarith &ecnegnstaatdonalpeﬂasmﬁdl Hdbd GEhei s nounted_on

a C'rcu't q%aé}f§§ {H”CK§E£§b€2¥§fned posztlon beneath the L
character sheet and thus maintain the colored areas in '
proper alignment with the characters.

15 A mouse assembly 29 is provided for selecting the
characters to be printed by the typéwfiter from those
imprinted upon the panel. The mouse aésembly includes a
mouse body 31 mounted on a carriage 32 for x-y movement .
relative to thé keyboard pahel. " The carriage includes a

20 - rail 33 of u-shaped cross séction and a shaft 34 on o

'_ wh;ch the mouse body is mounted for movement across the -

_ keyboard panel in the hor;zontal or “"x'" direction. The
end portions of the rail'and shaft are supported by
.bearing blocks 36, 37 which~ate mounted on vertically

25 extending rails 38 at the sides of theﬂkeYboard panel
for movement in the vertical or wy" difection.

The mouse includes a magnifying lens 38 which is
attached to the mouse body and provides an enlarged
visual image of :the characters beneath the lens to

30 'facllltate alignment of the mouse with a desired
character. ' '
;( The mouse also includes an optical scanner for reading

the selected cha:acter-and providing electrical signals
which describe the character in bit map form. In the



I f desired, other suitable Ilght sensors .can be utilized 20 I nstead of
the twovdbmenepomal CCD, in which case. the scannlng can be doRe*hEATHMFIM”
Ot her suitable sensors include photodiodes with optical fibers for
directing light fromthe character to the gpotodi odes, or a |inear or one
di mensional CCD with a scanning mrror for @5 dlrectlng l'ight from
successi ve portlons of the character onto the light detecting el enents. The

sel ected character at.ed a, I| ht sourcesgcarried by a second
nouse 49 Iocat%’ﬂbﬁg E‘&WF %%%‘ﬁ% g&f’ﬂ? Gondet %l%‘éﬂn’f’ér novenent
mnthh%he 30 cumprisEBUSEchéngI¢nupleduéevdcenmncnmlQm angaan of
hori zontally e g X ported
beari ng bl ocksééggg§?’ gé’%q:%[nﬁ%%éjige%oarg &&%@%ﬁ%ﬁ?f? CEgat

beari ng bl ocks¢hatacterodn dhetkeyboand paneﬁl oudhe d?-Clev’EhenCCiDnhtalﬁe
[err] vergicalagi ?fhgoaf &lmeéénaﬁbvéhalmtgm@.eg Thegbopy epUSE

travel s horizonta | ong i'ts support rods and i s connected. to L e upper
nouse for hom?bﬁ!‘&?‘tm@ﬁé’m yhich Rke  SGANREGH LA OMRALLIBY R pair of

5 cogged bepisvide the sitjdals f6r cenacbtiedniap.t he body of the upper
nouse and is trained about a pair of notched pulleys or cog wheels 56

affi xed to the upper ends of shafts 58 carried by bearing bl ocks 36, 37.
Belt 54 is cormiget eptiicalhaysten inchedesdai £imst mekkridr 42 aposttdoned

The 1 ght _sourkengath E3% WIS TvERd' 16480300 £00° diEEL S Re e, TigRES °°
di ode (1IED) 63fxeon thei m;ra&tqmsqua)t\@dadsesmnmxm M¥ivhdeha2 for
di rf,Ct' ng |ighg;f{eagst Qﬁelfllg déﬁ'&) SN IR bH&ﬁ@ﬁ@ﬁam aféﬁée&‘%@ Fror

42.>7 I n one presently preferre odi hent, " support r
46 third mirror 47 which directs the llght onto the

CCD. With the two dimensional CCD, the focusing lenses
- and the mirrors are all mounted on the mouse body in
15  fixed positions relative to the path of light from the
character to the CCD, and scanning is effected
electronically. Circuitry associated with the CCD is
mounted on a circuit board 48 inside the mouse.

If desired, other suitable light sénsors can be utilized
20 instead of the two dimensional CCD, in which case the
scanning can be done manually. Other suitable sensors
_ include photodiodes with optical fibers for directing
N~ light from the character to the photodiodes, or a linear
or one dimensional CCD with a scanning mirror for
25 directing light from successive portions of the
character onto the light detecting elements.

The selected character is illuminated by a light source

carried by a second mouse 49 located beneath the

keyboard panel and constrained for movement with the

30 upper mouse. The lower mouse is mounted on a pair of

horizontally extending rods 50, 51 which extend between
!( and are supported bearing blocks 36, 37 beneath the

keyboard panel. Being affixed to the bearing blocks,

these rods constrain the lower mouse for movement in the



fabricated of an electrically conductive naterlal and are xks?
electrically fromeach other «for carryjng an energizing CJ‘T org?%e
LED: i'n*this'regard, it 20 will be noted that the | ower mpuse includes
an insulative block 66 with a bore throggh which rod 50 passes and an

el ectrically conductive contact or brushf(not shown) in contact with the
rod. The | ower nDuse also I ncl udes .an el ongated arm 67 of conductive

t | 25 b d |
conduct i ve ¥ertagelontEpERibe T Ueheelt "¢ h” tHACpBBeE, BT 'the,
Al t er nat i velwerfmduser M'pvali«s Mmmmaclengcahsbsumm rm@ €)1
gt TTOMANg 2L EBhRekERa” o @ggm@hs o £BBL nSeEEREAAAr 1] ed by 30
if

t he upper nouse, rat er than wt romthe under side aqf the panel . A
detent mecHaRYSREns BRoFPBEE Tty W1 @ r¥PPeY cBRVAEG PHecauPfe® Rfuse in a

pr edetger M nedgHeq | beQﬁsr sbat 5ue t ®die seybeasennastkd bo! thiehdo i cal
scanner in eci se ﬁ% 4&3vmth t he %goshtl n_of LheF&gS|red

char act er th?hEpBSFeF°u angb 4% TrRR Wor RzBALE BF ext endi ng
“detent bar rdtonedt pdldeyshercaog ag&e]aals&BaﬁﬁﬁiXEdvtogthee’mh;tmt openi ng
72 for each r agt S | ar bar 73
ext ends aldﬁég%hgg5g£a%?g %% ﬁg 256H§¥%9fé€ §§§§§Sp§§3|5ghd has one
det ent operBelt 784f s eaonemdoftmmol@weronouae padeiis kKradmed |y

oper ajyj € def 558+ byt aﬁlr75f' %o@&‘h@de‘hﬁrléﬁ a&aues?baﬁxeier 59C bigajivag t he

det ent mechani sm I'S button bears pivotal'ly mounted arm 76 mhlch
has a 10 t@cthat 1prRr7ends of ﬁrﬁﬁrthe opening in detent bar -
with which it is allgned when the button is depressed, thereby Iocklng thd

gguse in a ,@ﬁl‘l %@ osi tion, eﬁf?}y al_[m 76 1S keéegeto shaf.t e?§4 Eland
uses the - BPEGe, Sammd o i e TRYECEdHse FoRpEdn |
light emitting diode (LED) 63 and a mirror 64 positioned
- directly beneath mirror 42 for directing light from the
15 LED throﬁgh the selected character to mirror 42. In one -
presently'preferred embodiment, support rods 50, 51 are
fabricated of an electrically conductive material and
are‘insulated_electrically from_each other for carrying
an energizing current for the LED. In this regard, it o
20 will be noted that the lower mouse includes an s
insulative block 66 with a bore through which rod 50
passes and an electrically conductive contact or brush
(not shown) in contact with the rod. The lower mouse \;;
also includes an elongated arm 67 of conductive material
25 - which extends beheath rod 51 and has an electrically
conductlve contact or brush 68 in contact with under
side of that rod. Alternatively, if desired, the
selected character can be illuminated by light from one
or more LED's or other suitable light sources carried by
30 the upper mouse, rather than with light from the under
side of the panel.

-

A detent mechanism is provided for temporarily locking

_ the upper mouse in a predetermined position relative to
1( the keybcard:panel, with the optical scanner in precise
35 alignment with the position of the desired character on



15 it is free to travel along the shaft mnth the nouse.- A gear 78
af fi xedtoersivaft 34 neshes with a gear 79%on ‘anot her shaft 8Mvarriet-by
the bearing bl ock 37, and a second detent -arm 82 is affixed to this shaft.

This armcarries a detent pi.n 83 which no into an .opening in 20

detent bar 73 when the button is depressed, Iocklng t'he nouse in a verti cal
position. A return sprlng (not shown) is |ncluded i the detent mechani sm

for retracti t he s fron1the det ent ni ngs, when t he ton is

el eased o t Toi | PR35 Beaiin inlides Sonoripgnta iy ERtBRgABEher

pos: u{ on. S:dé:lﬁeﬁ'hebhﬁmn. fiouhtetd\Ws the ccafeiagu &-hlmewmmdntws?g it
t et en

ot ton 1o derie datanf O BpRhIRe 72 o' 408 FBTURR.OF URLANEAT S

keyboard panedthe skpyhoerdr panedn aspimilar nearuiBsextends: long othe

gener al lgy p' hﬁéﬁd E b e fé} reag {BEE Eﬁ&b?x%ré’ d}?é‘eé%lt&nt

cabi net 19 an e trans of transducer
-heads 86, 87QH§$4%E 59 fﬁ§ P@ﬁh’ﬁﬁﬂuﬂf Qhﬁréﬁtaﬁgeﬁﬁnﬁhﬁ=nﬁn935

medi um and the heads is such that the information for a [err] given
character can be re €£mhen the_chgracter .is selected by the upper nouse,

and the i nf orfhd®3RaLly geerabde. % RRGEPR AP ySoRoynts rfa"l‘?é%usl y
with the scamuge (ﬁ:odiyefobaa&cumtmg ttiire l@y'bentdm&haha.s“ﬂle This

char acter . dAarver BHAFECIPRD & Bavs Ll RPukeRs sk 78 B B e ron

of thelbhar acierentrpinhav whighr moanemg.ntpt‘hbechneagnqr J.nAsidjmJ'ltsban in

Figure 7, the4 r}}ﬁﬁaﬂ‘@ghl $¢r g_gor(iq%,*( ]@,% é%@eﬁ{ﬁ:ﬂgho'lps pattern on the
of tr 8 i C

magrietic nediumin a pluralit extend at a small angl e,
depresse thereby locking the mouse in a horizontal :

position. Detent arm 76 is keyed to shaft 34 and causes -
- the shaft to rotate as the button is depressed, although
15 it is free .to travel along the shaft with the mouse. A
gear 78 affixed to shaft 34 meshes with a gear 79 on
another shaft 81 carried by the bearing block 37, and a
second detent arm 82 is affixed to this shaft. This arm -
carries a detent pin 83 which moves into an opening in
- 20 detent bar 73 when the button is depressed, locking the . .~
mouse in a vertical position. A return spring (not
shown) is included in the detent mechanism for
retracting the pins from the detent openings when the
button is released so the mouse will once again be free
25 to be moved to another position. Since the lower mouse
moves in concert with the upper mouse, it is likewise
locked in.position by the detent mechanism when the
detent button is depressed.

. Information associated with the characters on the
30 keyboard panel is prerecorded on a magnetic medium 84 in
the form of a generally planar sheet which is located
beneath the keyboard panel in cabinet 19 and adapted to
1( be transduced or read by a pair of transducer heads 86,
87 carried by the lower mouse. The arrangement of the
35 medium and the heads is such that the information for a



e.g. 10 degrees, froma reference axis 89. In the enbodi ment illustrated,
the tracks are spaced about .%25 imch apart, and each track %% Y6775
inch long. The 15 two heads transduce al fernate tracks, and the gaps in
the two heads are oriented at right angl to each other so the data in any
given track has an orientation perpendiJJFar to that of the information in

the tracks adjacent to it, as illustrated by lines 88a. This has 20 been
found to be effectiv ty.0g S k. beLween t he
|nfornatlonqﬁ¥%519ﬂ§§éé§reuﬁgg #Q %éaeéé% c%?%%ﬁt?%tgéference whi ch

m ght pr everstehemedam the ppéngnouseer e@ddtk@ctanmtm agant ber a@,
the two headg aﬁ@eﬁ%ﬂ aefe) PUBRC O imAtshebusly 3@ h e8Rd
gnnent W t

brought |nto a acent tracks b&@agp05|t|on|n e nouse. The
magneti ¢ me&cARNANg £F (the chQﬁEeEpBEr the keyboxrd, RangE: 90T ch i s

spgced sbel g‘gﬁ&:ﬁa&ﬁ'{i g&atﬁ bé NenenbAg r?e&i&@'d Bwen e apour]ggl \CA)/L tﬂe
medi umis attached to carrla i ns ic
engage openBFOURCiATLoR AT, ﬁH%hEg?Pgﬁgéyﬁﬁgga%bf 4%1 B9g®bl ocks 93
whi ch are (MboatiOﬁMﬁbntﬁdnan4afdesmwmpuwdm|dfethhrect|on

Il el fo 35
Pracks to ee?*%% S 1 St eh iR Pl bR che Ciaiited, 18 20,

heads. The carrlage is driven by a notor 95 and a spring 96. A drive belt

97 is traingd e eerBd Pibhsy P the IRErmditdldn and redsrded po! ! ey

98 on a drive_shaft 99. The drive shaft bears agai nst the side 5 of
drivelPod 180 hERrimghong Makkern onethe RAGNSEAC REHR D ' t he carrlage
and ext ends pluralditycGf adracksl 8l whdchnektend akaft snf¥ll Hieg1®) or o’

rotates In 3 9098 dfneds 400 &°rdkEece’ ST WY 1n the

embodiment illustrated, the tracks are spaced about .125
inch apart, and each track is about .75 inch long. The

1s two heads transduce'alternate tracks, and the gaps in
the two headslaré oriented'at right angles to each other
so the data ih any given track has an orientation
perpendicular to that of the information in the tracks
adjacent to it, as illustrated by lines 88a. This has

20 been found to be effective in preventing crosstalk L=
between the information in adjacent tracks. In the
event of physical interference which might prevent the
heads from being centered directly over adjacent tracks,
the two heads can be spaced any odd number of tracks

25 apart and brought into alignment with adjacent tracks by
repositioning the mouse.

The magﬁetié medium rests freely on the upper surface of
a plate 90 which is spaced below and parallel to the
keyboard panel. The rear portion of the medium is

30 attached to a carriage 91 by registration pins 92 which
engage openipgs in the medium. The carriage has a pair
of bearing blocks 93 which are mounted on inclined
shafts 94 for nggment_in a direction parallel to the

!( reference axisiand:the_cente:line of the recording

35 tracks to effect relative movement between the medium



and drives the carri-age and the magnetic nediumtoward 10 the right as

seen i Ny QUr®s% The spring’drives the carridge toward the defttvat=a-1ate
controll ed by-a dashpot 101. As best seen in Figures 9-10, calligraphy pad
17 conprises a generally rectangul ar |ight-tJjght holusing 15 102, with a

witing area 103 and a light transm ssive W OM/ldﬁipn t he upper wall 106
thereof. A roll of paper tape 107 is nounted on a bratcket 108 outside one
end of the housing, and tape fromthe roll is fed along the top wall of the

housi ng past taRdwEhei hgagisea Fhe Marriagadds, dxiven dwia j@erer| §5 and
ext egf’ie 39 edgea]guﬁuglfﬁin_:;l@%.Ee@picsngilxilélelg.éﬁeeg<7teI.at(']?en:cid‘tigﬁcth hepo@t! a Smamnual |y
oper paper in ani sm i s, moupt ed_on the sing. for
advanci ng t he BﬁggFYtgﬁg%§QMﬂf§9E3§ V@?PgtBw&FEQﬁﬁaRéii?ngéreﬁ &nd

Wi‘ nd(r)\W in 25 drSVepshg@tL eInonditie dnivéesﬂaftabeaﬂsetamnstethegswej nes
of the witing_grea.and the w sl S, e ni onpLise I der 112
havi ng an™ i nve??ea Gﬂﬂg‘pg@d\émr]gg(g%&oﬁsn%%%ﬁ%@o%q I?@%p%%?t%%rt I on of

t he housi ng, vibearjingdelocokss ol Xhen ¢carriage aAndngesterfds30in at he slider
and gui de pins AN t ' o] i n t LBg

t hrough the sl'%%%éggéggc()ﬁ%tgra%lrélﬁgﬁ gﬁné\ﬁ'ééfl %grgg‘r?os{]/gﬁ%nt g%lg%\/\ggﬂbgdvanced
and retracted potatesndinr @ slioakwise Rivecting, ansa vieVed ntoom abprNen 116

iz affiéed totahe arides tile raa&img@ andtﬁﬁesifh "eﬂl&ﬁ%&hx??ﬁéﬁdfﬁhe .
advanced positjon, and, a err]. lerrl . spring ur ges sl ider towar
the retrited §iFF8ﬂF ag Jﬁésﬁké?ﬁg 3‘ru5§€rsF&H‘¥ﬁ9£BHV?ﬁe£P8mer
side thereof isapriagel kowarditise defbeat| adeatencomtywsllied cdbgngagenent
mngh/the t ape ggsﬁpggra%q.12l._

As best seen in Fiqures 9-10, calligraphy pad 17
comprises a generally rectangular light-tight housing

15 102, with a writing area 103 and a light transmissive
window 104 on the upper wall 106 thereof. A roll of
paper tape 107 is mounted on a bracket 108 outside one
end of the housing, and tape from the roll is fed along
the top wall of the housing past the writing area and

20 window, with longitudinally extending edge guides 109
keeping the tape centered on the wall.

A manually operated paper feeding mechanism 111 is
mounted on the housing for advancing the'papef tape
along the top wall toward the writing area and window in
25 steps corresponding to the distance between the |
centerlines of the writing area and the window. This
mechanism comprises a slider 112 having an inverted
u-shaped cross section mounted on the upper portion of
. the housing, with guide slots 113 in the side flanges of
30 the slider and guide pins 114 affixed to the side walls
of the housing extending through the slots and
constfaining'the slider for movement between advanced
’( and retracted positions relative to the writing area and
window. A knob 116 is affixed to the slider for moving
35 the slider manually toward the advanced position, and a

KJ



5 The shoe extends. downwardly and forwardly fromthe pivot. point, and

t he r‘gg tB?ﬁ tends to grip the tape as the slider is adyqiGesvasidye® pass
freely over e surface of the tape as the slider is retracted. Thus, the
mechani sm feeds the tape toward the witjing area and 10 wi ndow as the
when the slider is advanced, but does io§ draw the tape back when the
slider is-retracted. A snubber 122 is provi ded between the feeding

mechani smand the witing area for holding the paper down in the witing
area and peptatg M1 hergesethérshiderngowarid the retdrawieds the feeder is

retracted. ol gﬁc %bbeé %%éggférﬁ?ggﬁgmgr Mg@%ﬁa‘y‘ﬁéﬂé’n'{?ﬁ%i ned rq,bber

bl ade 123 and “prevent from baj ng
W t hdr awn. MWer&l&ﬁnth¢mﬁlbﬁlepbvo‘bahéV soungieide on gthe sslider - 20
126 15 poSiyy a%gée&ﬁgﬂxeswen%n@owaw pra;sa@ih glﬁhar acters
which are witte on t e-tap m rrQr I's,_pOsi ti oned |rect y

beneaPh t h&hf rﬁimf%t%n‘?%c@%’@"#?%ﬁ? ﬁ&ésifﬁmﬂ&ﬂgﬁfq% Wheadedveduward a
pair of ni podrt 13331d kﬂ&evfumﬁllpsattéhasl t@hb‘rﬁia thd rtraplgraﬁ phRer of

f ocusi ng Ie im Lar enses f ocus
the Tign Favamh e Avafited HI7 03, PARA CREGLY SYa%a R THEESFSo of i he
i mage by aoffadtay tﬁpécas thdhskiden maerpteaem:eldy pl'ml’us,r echenbodi nent ,

t he wwitin n the CCD
is .125 inC %{Sh%fjha:lfszn %&L%ﬁg t%%annagsefiegsr oni cLa'l:I :@ to pr OVI§e a bit map
of the chaM@ﬂﬁQW\mﬂtﬁh§1Whﬁmrﬁhﬁaﬁkldaﬁdlﬁhédﬁsncsﬁd1h“$c§¢%%|ﬂP?

associ at ed glagf AMd Redge BEWIO RteeRe s13heeUiit Rear@dckdf positioned
outsid the opposite end of the housing fromthe roll of tape. As is the\~J

case with CCD 41, other types of optical sensors can be utilized
A snubber 122 is provided between the feeding mechanism

and the writing area*fo;'holding'the paper down in the
writing area and'breventing the paper from being with-
15 drawn as the feeder is tetfacted. ‘The snubber includes
a downwardly and-forwardly'ihclined rubber blade 123
which engages the paper to hold it down and prevent it
from being w1thdrawn. : '
A light emitting-diode or other suitable light source e
20 126 is positioned above the transmissive window for
illuminating characters which are written on the tape,
and a mirror 127 is positioned directly beneath the
window for dlrectlng light passzng through the window.
toward a pair of mirrors 128, 129 which direct the light
25 through a pair of focusing lenses 132, 133 to a CCD 134
similar to CCD 41. The lenses focus the light from the
tape onto the CCD, and they also reduce the size of the
image by a factor of four. 'Thus; in one presently
preferred embodiment, the-w:itihg area is .5 inch

30 square, and the image formed on the CCD is .125 inch
square. ' '
!( CCD 134 is scannéd;electronically to provide a bit map

of the character written Qn'the'tape,.and-the CCD anad
the circuitry associated therewith are mounted on a

-



instead of a twa dinensional CCD, if desired. Qther 5 - -suitable sensors
i ncl ude plotaeeoses in conbi nation with optical® fibers, and onre di-rensi ona
arrays in conbination with a scanning mrror for scanning the character to
provide the data for a bit map. Printer 18 iys prefetably of the type in
whi ch i mages are 10 formed on the paper ot her output medi um as
patterns of dots. Such printers include ink jet printers,|laser printers,
and what are connonl, own_as.dot matr.ix i ntersgi:As. used herein, the
Form et peea 5598 582 ° pomtuiph, i €4 Sk (Bna S BEraR e end o
which 15 pr odﬂmasnca.isir@gfrom the reld &£ tapes i xasr ipathe wade deishor

oo G bes oL SRS ol EDRa B W QP CAEEIE Ll B o

printer is a bwmstquno@rantuo digensitmalorGe erif ndésiveda MQﬁhzror

)

roller 13% and SR Fe N d%ﬁ
which is %raine out t %gge%BPnLaLepggﬁaentloﬁ%llﬁaﬁﬁgga Sﬁgﬁ#h er
al so has conveﬂﬁﬂiﬁﬂ HEbeFS s nanfo Pneyddmens ional| aXBAYE&NdNposi ti oni ng

Ehe ItOL i nt hteﬁd c%'iubt ﬁéaéﬁrm'tan h]['%&%n@i:.t Qﬁ%’f&?hf)@ﬁ'ébafinﬁﬁhgt ][aateﬁaper
oget her wi syi table circuitr or ,con eration’o ese
mechani sms and acﬁftﬁ’ét??)rp’ﬁ? ﬁ‘li‘l t‘{aﬁ:@ad"p ?gt?ﬁ'ftﬂé Prmage. These

el enents are of conventi onal de5|gn wel I known to those famliar with 30
the art, and dg_not.require fur cripti,on hxs knt. .ln an
initial protot%ﬁg%ﬁgﬁfﬁgt %?gfagﬁ qg;ﬁqe éﬁﬁ: éﬁh &Hﬁg%ﬁriFe
froma céﬁnercﬁanqunnnIthﬁepbpbbler]@&hanluuﬁpu#emedlumzea paiterrs
control panel %éﬂdHEE“tVEhﬁﬁ g&ihtb§§“¥ﬂéfﬂééﬂhﬁﬁmbet pEihter@Ren MAl, Of

cabMhet 19 for easy access erson
printers, and wha are commonly known as dot matrix
printers. As used herein, the term "matrix printer" is
- " used in a broad sense to designate any printer which
15 produces an image in the form of a matrix or pattern of
dots or other picture elements. The image can be formed

thermally, by impact, or by any other suitable means,

and in the presently preferred embodiment, the printer -

is a bubble jet printer.

20 The printer includes a platen or roller 137 and a print
head 138 for forming images on a sheet of paper 139
which is trained about the platen in the conventional
manner. The printer also has conventional mechanisms
for rotating the platen and positioning the print head

25 to form an image at a desired position on the paper,
together with suitable circuitry for controlling the
opefation of these mechanisms and the operation of the
print head to form the image. These elements are of

. conventional design, well known to those familiar with

30 the art, and do not require further description at this
point. In an initial prototype of the typewriter, the
entire mechanism and circuitry from a commercially"

!( available bubble jet printer are utilized, and the

control panel 141 from the printer is mounted on the



using the typewriter. Referring nowto Figure 11; the bi't map signals for
the characters read fromthe keybeard panel and the 5 c BCT/§IS2I01969d
are stored tenporarily in a character buffér 143 and applied to the control
circuitry 144 for the.prirnter. If the CCD, & and the print head have simlar
arrays of sensing and printing elenents, /tge bit map inmage fromthe CCD's .
can be printed directly by the 10 printer. |If the arrays have different
nunbers of elenents, a m croprocessor associated with the character buffer
can convert wuppepi vakdpofo caRingty % KK reasyacaessr byt & Per&gsushbutt on

switch 146 |igsfRYNERM Q?pbb&ilﬁgge_r mouse and connected to the control =
circuitry for 15 initrating a scan of the CCD's and the printing of™the

sel ected character. Operation and use of the typewiter, and therein the
met hod of thReferebhgonowcao Figlescrilbedle ileit ymap &dbhals. fokx dies acter
sheet 21 contal ni e I, ]&H;}E r.Selqi ed on the
keyboar d panéﬁpéggeggcgrggeasgg%&“lz %él“enag e ?%%ﬁ%SgnlggHwﬁst all ed on
carri age 91 ¢dahiignaphy pegheaed stonsd temperarilychnraccbarfacken he

keyboard, t .S ‘il%@&d“iﬁ?@ f‘?"o"‘ | 4tah ddie

desired chai%é%ggta%éggéﬁa ra%g}r esses the det e%{g%y?%gﬁaggﬁo\gﬁht he nouse

in position. theipginktaked & Ghe GER'S A &he Rrinteheadubavoves with

the upper nogggidag aerhikewss adniiirfl drid posint Dy diéRehlis, ChAAHIAS

sel ected and _the,nice |l ocke |nc%q)[gl tion, .the té&s‘i é_hen gggrgss t he

button 30 DRBiBGFE ATeRs G518, Re. R UICeH ALRSFPELY e PY bi t

map ofl@ he cpminter: pIfdthed ahyaytse heoon disfferert hembersar bffy and applied

Lo Lhe Pri Nt EfehlntQ] hofi biRYTUeddly DNAIMed Wit PAB%ENRREr

' buffer can _coriv_e_rt the bit map to the size required by

the printer. A pushbutton switch 146 is mounted on the

upper mouse and connected to the control circuitry for

15 initiating a scan of the CCD's and the printing of the
selected character. '

Operation and use of the typewriter, and therein the
method of the invention, can be described briefly as
follows. A character sheet 21 containing the desired -
20 character set is mounted on the keyboard panel, and a
corresponding magnetic medium 84 is installed on
carriage 91 beneath the keyboard panel. To print a \;
character from the keyboard, the typist moves the upper
~ mouse 29 into alignment with the desired character and
25 depresses the detent button to lock the mouse in
position. Being linked to the upper mouse, the lower
mouse moves;witﬁ the upper mouse and is likewise locked
in positipn. With the character selected and the mice
locked'in position, the typist then depresses the button
30 for switch 146 to initiate a scan of the character. The
bit map of the character produced by the scan is stored
temporarily and applied tb the'printer to form an image
‘'of the character on the paper in the printer.



I'f desired, the.information recorded on the nagnetic ‘medi umin association
w th theuchaiaeter can be transduced as the chdracter is scanred--e:g. to
provi ded a verbal pronunciation of the character as it is 5 pri nt ed.
Alternatively, the magnetically stored data can be read and utilized as
desired without printing the character. If/&he typist wants to print a
character which is not  found on the keyboard panel, he or she may do so by
10 writing_that character:.manually on the tape jn.the witin rea 103
of the call i CFEpRESIARds &R MHOTIATA0ncF oo dadibny tae RIRRE Ioe | <
advanced by thedivpi in aesstcigtidie withather chiaradter veanobel04 where it

is sganned to i it LpLion_of h CLEl ..z ali S
bit map is ap5$%§§dﬂ§e?h%sp r‘{%o e‘g?%%&g%h Sef c{agﬁ}e(])d:’,m %hél’ ﬁ%gebg-f’ vtlﬁieeta
charact er on aheerbajuprosingiatiomecofatbenchagactem astitapsfor a

char act on boar, : c c ' oLed e
caIIigrgihy Hgggggﬁﬁﬁe éﬁyt |nt%€%F¥ "eha #ggdég¥&?%ﬂéo r%a_?ata

Thi s char act efansbec¥eadd and Jitidl iged agcdesized Withaut Rrinking the he
optical systeghafatkercal |igraphy pad and is printed the sane size as the
characters fromthe keyboard panel. As nentioned above, other types of
scanners can be used 25 instead of the CCD' s, and one exanple of a

syst em enpl oyI fgthebeypigit warsrel tdhoppintdas charadtet rvtibchsikenati cal |y

pi st care wite or draw

{ransi 15 1 gReuPRoRR, thAReeees Wehe Rl A% By TRy ASTERAY ., oy o

30 Pt odi wuibingo thakd chiaraghex ahanyaldy bat when tiape kigbthed panel
inrer | ErREER SRR SOOI SO G, itk g, (e
transnits |igPRAFREREY D& Rash W?Wca?‘%ﬁgﬁ&ﬁ?y isapdvrReedsby therray
of phot odi odegypikthte 203RH RheldhiPFadLeri Wilthe the window 104 where
it is scanned to provide a bit map description of the
15 character. This bit map is applied to the printer and
utilized to form an image of the character on the output
medium in the same manner as a bit map for a character
on the keyboard panel. The character input through the
calligraphy pad can be anything the typist may care to
20 write or draw. This character is reduced in size by a
factor of four by the lenses in the optical system of
the calligraphy pad and is printed the same size as the
characters from the keyboérd panel.

As mentioned above, other types of scanners can be used

25 instead of the CCD's, and one example of a system
employing fiber optics and photodiodes is illustrated
schematically in Figure 12. In this example, a linear
array of optical fibers 148 transmits light from a
character on the keyboard panel to a linear array of

30 photodiodes 149, and the optical system between the
keyboard panel and the fibers includes a seanning mirror
151 by which scanning of the character is effected. A

!( second linear array of optical'fibers 152 <ransnits

light from a character on the calligraphy pad to the

35 array of photodiodes, with a scanning mirror 153 in the

-



PCT/ US92/ 01969 optical systemof the calligraphy pad for' scanning that
character. The arrays of optical fibers and photodi odes capCEAI$S92/01969de
any desited™ number of elenents, e. g. 24, arnd the fibers for the calligraphy
pad can be larger 5 . than the fibers, for the keyboard since the witing
area on the calligraphy pad is |arger l en the characters on the keyboard.
Rat her than having-a full matrix of prifnting elements, the print head can

| i kewi se have a linear array. 10 As illustrated in Figures 13-14, it is
al so possi bpticak| sysbencofheheCRall idrapty | padafoy padnmmhgﬂthate a

|l e CCD d
ol 11 or soy HeiAdEGe - RAE BREabRAGS Guicht (810026 AR pridtddibaes o
Fi gures 13-cam each lincludgapnyt #m%@%@¢rg¢ﬁpﬁ}e¥?&§tﬁ9 ®-§-ected onto’
an unused pog] tam‘ ﬂ@etffbgfﬁbQ%&dﬁQ@Qia rﬁ&%?feﬂaEYchhebQC@a"rjgéf‘ the -

keyboard nouse. thi nbodi ment, a mrr directs light from

| ensed 132, thap 'Flh? oﬁﬁheﬁsvmfﬁa'omen keyboax |"§ﬂ%‘|5ﬁyt53dwﬁ'&%3ﬂ99 &L 20
mrror 157 cm)atﬁe Oﬁﬂﬂlbgﬁsph? bba ri@smaxeqm@rtﬁ&ne knébenaéawaﬁs wiere the
character } % o*ectg h rr§2‘§ 3‘? JI‘EC'[S tgf ht. tg the desired
boal £ on orthfdeREyBEE e Bhines, shen Baving g cedlF, pafih, aa 00 O 10

i nvention rpnlmtmmbelenéntspothenlprfiem Lhemiasmhzsikewadeaha&gea The
data for tkfaﬁg§§a§£ to be printed is stored on the keyboard, thereby

avoi di ng the need ’nDry for storing descriptions of the characters.
This permits a |large nunber of characters to be stored i nexpensively in a

rel ajigrel y zﬁéfﬁiilﬁé)@f&te&nﬂnaﬁ@uress ubstiant i gt | s ual 581 pedsibrieck of

characters can be printed_by usin rchan abl e panel.s h dlfferent\,}
cers ot ondLininats, Phecach, 1h e Rad i sed Cetnoutin ket & on

manual | y cnsiﬂg&@a¢¢mgcnpbthanddev;ce fo: reading both the

characters on thé calligraphy pad and the characters on
the keyboard. In the embodiment of Figures 13-~14, the

15 -character on the'calligraphy-pad-is projected onto an
unused position Qn.the-keyboard panel and scanned by the
CCD 41 in the keyboard mouse. In this embodiment, a
mirror 156 directs the light from lenses 132, 133
through a window in the calligraphy pad housing to a

20 mirror 157 positioned beneath the position on the
keyboard panel where the character is to be projected.
Mirror 157 directs the light to the desired position on
the keyboard, and 1enses_132, 133 focus it on the panel. g;

The invention has a number of important features and

25 advantages. The;déta for the characters to be printed
is stored on the keyboard, thereby avoiding the need for
memory for storing descriptions of the characters. This
permits a large number of characters to be stored .
inexpensively in a relatively small space, and a

30 substantially unlimited number of characters can be
printed by using-interchangeable panels with different
sets of characters printed on them. Additional |

!( characters can written manually on the calligraphy pad

and printed along with the characters from the keyboard.
35 Information relating to the characters on the keyboard



and printed along wicth the characters fromthe keyboard. 35 I nf or mati on
rel ati ngvib@zif@seharacters on'the keyboard- - .i's recorded on avwagretie---
medi um beneath the keyboard and can be transcribed concurrently with or

i ndependently of the scanning of the keybpgrd characters. Even conpl ex

| deographs are fornmed with a 5 single ﬁi&stroke, and the typewiter can
‘print such characters at speeds of one character per second, or faster. In
addition to bejng easy _to use;: the typewiter is_ipexpensive to manufacture
and econoni cal 1% oFeGATAsAdON 5 Magnrkicmedium,bsfidarh, £he kaybPars: 10
students and C&mrcaﬁOBéet%@saﬂtBed)tdsemuﬁeeaeuybw:ta:m ¥ 0 afford such a
typewriter. he fore 0|ng h n and |nproved

i deogr aphi c t iﬁ?@g& ﬂ@yméﬁﬂﬁP %ﬂgpP%v b kgﬁ% nIy certain
presently prefcharactérs. ecEved mup;lénavndéegnaphsclalrtaecformelét wikh as
will be gppar t [ t e d

nodi fi catl onse%%xr‘]ége ﬁgggtggﬁédu?ncﬁmpaﬁlﬁgp?ﬁ%% %%;E%g;ﬁ@ %eélﬂnvent I on
as defined by ehRractevs A§ spseds of orerfharacksr per secandypOwriter:

a keyboard panghsf@¥indra Radididn 8 rs&%e%s&& Rb Risd tepggeon in

optically 5 readabl e, form, a nouse noyvabl e aboutthe key boar d panel ,and
havi ng neans f'BYPWEHSPFy ig P@ﬁ’ﬁﬁf’ﬁk"%’&% emamﬁastyaeea% erenepicad

printed char acwr@wn;reaﬁa fier ﬁ)ledtgm:té& ﬂauappealatb wdstpcmﬁbeﬁs of
relati Vq.(} 0 thsetﬁ: en gtgﬁdwog:?xer peop]t.e v?ﬁo ggh%l %ﬂe:‘wz. é'xgg be

able to afford such a typewriter.

It is apparent from the foregoihg that a new and
improved ideographic typewriter and method have been
provided. While only certain presently preferred

15 embodiments have been described in detail, as will be
apparent to those familiar with the art, certain changes
and modifications can be made without departing from the
scope of the invention as defined by the follow1ng
claims.



10 sensing nmeans coupled to the nouse for reading_Lhe_pLLnLed—ehaLacter

w th which the nouse is aligned and:providing electrlcal Si .
corresponding to that character, printer means for HUE“HH ges on
an out put nedium and neans responsive t;gyt he 15 s for
conditioning the printer neans to fornré%’rnage of the character mnth whi ch
the nmouse is aligned. 2. The typewiter of Cdaim1l wherein the 20

opti cal senE' ans for:reading the selected character conprises a charge
coupl ed device having a plurality of -light sensitive elenments arranged in a
two di nensional array positioned to receive light fromthe character wth

whi ch the mouse ig aligipedy ey;pé%mtaee AYRBYRORE PardiiBvigfeg el n L

opti cal sen5|n% neans for in el ected character nprises a linear
array of |iga s°farﬁ}‘4@%ﬁ’|§ %rp’é%PEﬁill Fhexegmiiny ‘{Ht’tq"ﬂaus%l ected 30
charact 8r byebidablle ®ori, |a ghduseBovabld. aboﬁhethrepmyﬁcerrd)f c al m 3

typewr ter BAngly LT PR REARE PR ERkubASS! 5218 ine e Tped D,

bubbl e j et pmrtﬂut@r selectedl lone Df the pFhntedpcharactexts ameams of Ithe
di

precedi ng clegy m‘? qﬁ??ﬁar acf%lr‘ éef‘ﬂc%& Bgéﬁﬁlgkoyﬁ%%%ﬂécﬁé' ca

signal s mhlch des as rinter has

el ements ar thggehanacter wifh rvhichi th bee HE?HaPéé—gﬂ?—daC(Ri?m-’e with the
bit mapoto benBike nd@mae @upiea cbereré Shoude foFhecaaaiy itis of any one
of the precedlinted Unlradies With %sein' ShaPh%uBad ;RO A
providing electrical signals corresponding to that QJ
character, printer means for forming visual images on
an output medium, and means responsive to the
15 electrical signals for conditioning the printer means
to form an image of the character with which the mouse

is aligned.

2. - The typewriter of Claim 1 wherein the
20 optical sensing means for reading the selected
character comprises a charge coupled device having a Cmee
plurality of light sensitive elements arranged in a T
two dimensional array positioned to receive light from
the character with which the mouse is aligned. - _
25 | v
3. The typewriter of Claim 1 wherein the |
optical sensing means for reading the selected
character comprises a linear array of light sensors
and means for effeéting scanning of the selected
30 character by the array of light sensors.

4. The typewriter of Claim 3 wherein the light
sensors comprise optical fibers.

j(' '35 5. The typewriter of any one of the preceding
claims wherein the printer is a bubble jet printer.



10 proximty to the keyboard panel and having an areatrnwhich any —

desired -character can be forned, optical sensing nea
character on the calligraphy pad and providing el ect gmm‘lgﬂmﬂ“ﬂﬂm“
correspondi ng thereto, and nmeans responsi v o the 15% nanmed =+

el ectrical signals for conditioning the pr er nmeans to forman inage of

the character on the calligraphy pad. 8. The typewwiter of daim7
wherein the 20 opti cal Ssens| fo readln ha cter .on the
keyboard panel and (?Jn theﬁt‘gl*%?‘ggﬁgygﬁaa uf i 2 ?em }p‘?cl’% t™ensor
and neans forcimumarwhﬂqe#nm#heoqphgcahesensﬁng memmm'prnvxdasuvung | i ght
fromeither tQ %%lr% t a

character on t e calligra E@ éféeﬁgféh ﬁsg?iggwﬁgfg?ﬁﬁ%ra a|n1$sw§ere|n
the optical sbd# m&nﬂaﬂﬂéf%herﬁﬁﬂmﬁgrthéscﬁ enents gxnangeshiin@aphy pad

conprisessa Chaked £ ¥HA &l étew&@t@&edhaw Aecarahwcd WitOfthd abit

sensitive elenentﬁﬁfrraegdﬂpln a tmo gen3|onal rray, and neans for
posi tioning t A& %xFQEﬁ?c% NeECBAYACteTht from the character

on the calligraphy pad. 35 The typewiter of Claim?7 wherein

the optical sensing angr or g&rfg a agh%r t precedch L
? Fn gr 117 g ¥9nd

M S * calligraph ‘pad ¢ es a ray of sensor
means for scawﬂauyarunqaudanqﬁa|¢ghllg€npbYspadrpggnﬂm@nﬁdnxnner on the

cal Iigrapgy pPatosdmit é#.e key] aiapﬁ%é&esnaf g Hh VL Pnt he

| i ght sensors for sca nlng character on th Pllgraphy pad conprise

optical fiber¥hich anYHﬁ?ﬁ%Eﬁﬁw?@%Fa%Feﬁn938n890ﬁ°€ﬂﬁﬂhs°P§kFQb 11
wherein the cglensdmphedindl f6€! vée@ing! tHB! character on the

calligraphy pad and providing electrical signals
corresponding thereto, and means responsive to the

- 15 last named electrical signals for conditioning the
printer means to form an image of the character on the
calligraphy pad.

8. The typewriter of Claim 7 wherein the
20 optical sensing means for reading the characters on
the keyboard panel and on the calligraphy pad utilize RE—
a common optical sensor and means for selectively B
positioning the common sensor for receiving light from
_ either the selected character on the keyboard panel or
— 25 the character on the calligraphy pad. |

9. The typewriter of Claim 7 wherein the
optical sensing means for reading the character on the
calligraphy pad comprises a charge coupled device

30 having a plurality of light sensitive elements
arranged in a two dimensional array, and means for
| positioning the charge coupled device to receive light
from the character on the calligraphy pad.

A(' 35 10. The typewriter of Claim 7 wherein the
optical sensing means for reading the character on the



-

transm ssive window in the witing area, a Ilght source positioned beneath
the wi ndow, a tape, and neans for feeding the tape i de of
the wi ndow to bring successive areas of the tape int Imﬁ"'"mmﬂfﬂemr

with the wi ndow so that: new characters can be witten*tHerdon® 18. =

typewiter of Caim1l including a nagné@#c storage nedi um positioned
beneath the 20 keyboard panel, mﬁth fnfornation associated with the

characters I t m and neans
For tr ansduh i ORaBY BranEraprANEY B healf APV SE, TF8hYC, the

magneti ¢ negéengous and veansctfor |spamud1g)rthmea125'-ly «Eybdght panel. 14.-~
The typew i §gh<8fsChaiBlil tHaehiatddter Y i@ 1 fyr&sRydpdaon the ™~
magneti c ned?uﬁ1%ﬁ tragfs arraﬁ%%% n- g;herggﬁébon 1 t%g % Bw?th t he 30
information in each one of the tracks being recorded mnth an orientation

perpendscul ar to fhat ofrheh@ypekaiitily GE matlhe ig méﬂhaﬁﬁat thereto to
prevent crosstal k between _t he nfornatl cent tr and t he neans
for transdu Fﬂﬁ tﬁ@nFHFﬁrﬁﬁflﬁﬁqa? (ﬁﬁﬁ %hﬁ?é? rORf %ads for reading
t he i nfor matabdhigraphiyepad: eomps igle tdptitaadc ksibers 15. The typewriter of .
any one of the preceding clains constructed as a self-contained portable

typewiting unit having a case on which the keyboard 5 panel is nounted,
with the printer Being Fbentypewyitier afsamh®nerof riglaimenfedeal part of

the uniy. 163 wnzbelhyaﬁwr bhqrngfra@nly PR AndNfady aceriggecl ai ms wherein

t he neans for visyal ni n house with a selected one of the
printed chaFEEPﬁ?%s?ﬁ FuHé Wh&@hﬁhﬁ|ﬁf¥§%ﬂ9t4F%ﬂgﬁPwk}ﬁh t he
source p051t10ned beneath the window, a tape, and : . 7

means for feeding the tape across the upper side of
the window to bring successive areas of the tape into

15 registration with the window so that new characters
can be written thereon. -

13. The typewriter of Claim 1 including a
magnetic storage medium positioned beneath the
20 keyboard panel, with information associated with the
characters on the keyboard panel stored on the
magnetic medium, and means for transducing the
information for the selected character from the.
magnetic medium as the ¢haractef is read on the )
25 keyboard panel. | | st

14. The typewriter of Claim 13 wherein the
information is recorded on the magnetic medium in
tracks arranged in a herringbone pattern, with the

30 information in each one of the tracks being recorded
with an orientation perpendicular to that of the
" information in the tracks adjacent thereto to prevent
crosstalk between the information in adjacent tracks,
and the means for transducing the information
35 comprises a pair qf-heads for reading the information
1( in alternate ones . of the tracks.



characters can be viewed. 17. The typemW|ter of any one of—rﬁé‘ﬁFEEEHTﬁﬁ————
15 clai ns wherein the keyboard panel conprises a base,

renovably nounted on the base and having the characters pri nxni!‘mﬂ “l“““l“\“‘
predeterm ned | ocations, and registrationgagans carried by the basetfot

hol ding the overlay in a predeternined p on on the base, and the
typewiter further includes detent neans operative between’ the nouse and

the base for releasably hol di'ng the nouse in allgnnent with the

predeterm ned | ocati ons when'the overla i s mounted o e base. 25 18.
The typewriter of ahy-oneTBe FHREHK (ﬂQMrRP%w%feFH et RESREMAE o

pane?‘gorﬁﬁfﬁﬂhimérééﬁﬁﬂfﬁateaveslayé@mﬁqqpﬁﬁ&nnﬁdenmntabmeracters
printe ere

d
B Gned i nr dorae it s En AR o PEYERE A e, Y sFicH £nd  KBFpBar Ol
overlay. 89. pafdék igpnmnted,oﬁl&hyt@aeprlnw peestrgi nguatefmdn ncl udi ng
a second mousg, 'éggéegnae?8§bﬁnﬁ?%n§int Y- PoSe! ther umgegnent with

the first naned nouse, and source carried by the second nouse
[err] for passing light through the keyboard panel to illum nate the

character with whicfgthe pheStk: HERIGF ianvl o edle Bhe precedlhg In a
typewiting nethod, the s

ut||| I n oar anel Vi n
plurality of %%P&‘-ét@h§rﬁgpnf'@& feans, qxhqb'p?ﬁ%gf féﬁaéﬂﬁe & mg :
vi sual | y1 posihb@8éNgithnmauseliectad @medt ild prml:edteliavaet@rrs he

printed characteiuaetenp%%%yﬁf§ig% 1eﬁ¥”%ﬂ¥bﬁ$ﬁ*ﬁﬁ&@ﬁ thed flxed posi tion

relative to th®
ka characters can be viewed.

17. The typewriter of any one of the precéding

15 claims wherein the keyboard panel comprises a base, an
overlay removably mounted on the base and having the
characters printed thereon at predetermined locations,
and registration'means carried by the base for holding
the overlay in a predetermined position on the base,

20 and the typewriter further includes detent means
operative between the mouse and the base for -
releasably holding the mouse in alignment with the )
predetermined locations when the overlay is mounted on
the base.

18. The typewriter of any one of the preceding
claims wherein the keyboard panel comprises a
transparent overlay having the array of characters
printed thereon, and a translucent underlay having.

30 areas of color aligned in registration with
predetermined groups of characters on the overlay.

19. The typéwriter of any one of the preceding
claims including a second mouse disposed beneath the
35 keyboard panel for movement with the first named
!( mouse, and a light source carried by the second mouse



[ —
sel ected character, optically reading the pr| nt ed character with which the
nmouse is aligned and providi ng el ectrrical signals corr m“ml\umuﬁm

and printing a visual inmge of the sel ect'ed charact er m“mu

with the electrical signals. The t)gogwrltlng met hod &f 'O & m*20”

wherein the step of optically read| ng th el ected character includes _
scanning the character with a charge coupl ed 20 device having a plurality

of light se ar gL i ray. 22. The
typEWIgl ti ngrfrdeﬁt: r%y%g#ﬁ%e iﬁlg éh EP%ek\s%? ??at | cal% readi ng the
sel ected chakrbymingte tli‘ﬂcﬂi@leéCBeEnWFlﬁg whd éirl”@ctfekrﬁttlhameﬂl near array
of light sensfise £3.alidhedatlypewiting nmethod of Caim22 including thesy
steps of holding the light sensors in a 30 stationary position and

scanni ng the character by successively directing light fromdifferent

portions$ of the cl@dacteInta typewedsing method, Tithd wteawstong net hod of

Claim 20 35 S o] aracter on a
cal l'i graphy padfﬂ}éjtlg% one%yb?lé%rgogg‘e{l ﬁ?\a?'ﬁa% %’q'k 1% %gnel optically
scanni ng the-‘«l'em‘eﬁ@"f-mlPlclh!ata@tbheaﬁdnpﬂ-ovpmtng:adﬂefbmembkegﬁarm,

cor r espondi %é&ﬁ@é opo@fellaﬁmal agmaugésa'ﬁ' u*za%eeit Lhgeiddi ti onal

character in accordance wth electry cal i'gnal's correspondi ng to that
character. Belegke W\ﬁ??lhﬁen@?hﬁﬁeef CEPEPﬁ’ltEIS\m&@RPE%l%YepS of

readi ng.a he sdledigdeisdanceser iAng - sepadi pestllmoa;dtiietlaﬁB}e cher enker

ypewr | 1 no SRRSERE R A RFSE | FRELPAL i rBRTTRer YR FEA PSR O ng the

addi ti onal character with which the mouse is aligned and )

providing electrical signals corresponding thereto,
and printing a visual image of the selected character
15 in accordance w-j.th the electrical signals.

21. The '-typewrit,in_g method of Claim 20 wherein
the step of optically reading the selected character
includes scanning the character with a charge coupled

20 device having a plurality of light sensitive elements
arranged in a two dimens'ional' array. - : —

22, The 'typewriting. method of Claim 20 wherein
the step of optically reading the selected character '
25  includes scanning the cha_racter with a linear array of W/
light sensors.

- 23.  The typewriting method of Claim 22
including the steps of holdlng the light sensors in a
30 stationary posit:l.on and scannlng the character by
successively directing light from different portions
' of the character to the sensors.

24. The typewriting method of Claim 20
/ 35 including the steps of forming an additional character
on a calligraphy pad positioned in proximity to the



character includes scanning the additional character 15 withi
coupl ed device having a plurality of |ight: sensitive el enent fu’"’m M"IH"I
two di nensional array. 27. The typevvrltl ng nmethod of Claim 24 whereins

the step of optically scanning the additi | character includes scanning

the additional character with a |inear ar% of light sensors. 28. The

typewiting net hod of d ai m27 25 I ncl udi ng the steps of holding the

light sensorgd AERT Ve ﬁeiemp %@:%rﬁﬁ%@'ﬁiﬁ tdwacbapaaher on the’
cal | i graphy pa y su cesswe direc | | from-d fferent portions of
the char actercl"ﬁ?%‘merséﬂ%rlér°gbd1n9 1°all'f?elqr§&)]e§vr|t| ng net hod of

any gne of CloyrFesib ﬁd)u?@ therets, tanda@d-lﬂntmaj haisaakr imager icft en on a

tape on the ¢ e i,s advanced acr a.f,canspar ent
wi ndow on t héﬂ’;%(fq{%io‘b{?'%ft%afﬁﬁ Lt dp mqqré% "zjéé?ape into 35
regi strats on eliddta il siigmalandorresponslicig dmy dthabvﬁhdranﬁen ndow to

illumnate the character in [err] * C L M S * registration with
t he wi ndow. 30. The typewriting nmethod of any one of Cains 20 tg 29

wherein the electriz®d siBpal typewrdédag methad Qhfrtaivndfavheredn o bit

map, and the tﬂ{] d Htdp d Soéci-éé‘&fﬁ | ghat gedute \Mﬁa{réd&IEebl angap to for m t he
I mge of the ar acter W th % t he use The

typewriting REaMRg the %‘ﬂ@lﬁ?'oﬁ"&l af@cttt?%d‘q%@f%%l AGerRdng: eps' of
st ori ng 1igf ordEid ah@EsEEeLPE edivht A idommairaraptt isrsl awenserkeyboar d panel on

a magnetic storage nmedi um positioned
26. The typewriting method of Claim 24 wherein
the step of optically scanning the additional
character includes scanning the additional character
15 with a charge coupled device having a plurality of
light sensitive elements arranged in a two dimensional

N

array.

27. The typewriting method of Claim 24 wherein

20 the step of optically scanning the additional _

character includes scanning the additional character -
with a linear array of light sensors. )

28. The typewriﬁing method of Claim 27
\_/ 25 including the steps of holding the light sensors in a
stationary position and scanning the character on the
calligraphy pad by successively directing light from
different portions of the character to the sensors.

30 29, The typewriting method of any one of
Claims 24 to 28 wherein the additional character is
" written on a tape on the calligraphy pad, the tape is
advanced across a transparent window on the pad to
bring the character written on the tape into
35 registration with the window, and light is directed
!( toward the window to illuminate the character in



beneat h the keyboard panel, -and transduci ng the 15 ITiformation for the
sel ected character fromthe magnetie medium 32.* The t it ad
of Claim 31 wherein the infornmation stored ort the mgne‘“ﬁMl“l!mFumHim
20 is stored in tracks arranged in a hgrgi ngbone pattern, cw he =

i nformation in each one of the tracks b recorded with an orientation

perpendicul ar to that of the information in the tracks adjacent thereto to

pr event cro§%§q%§5gﬁigﬂﬂ%§gﬁaé*@g*ﬂﬁ&&gn in adj acent 25 tracks. 33. The
thod o '

typewiting any one o ains 20 to 32 wherein the character wth
whi ch the nouse is aligned is scanned with an-opto-electric 30 transduceg

carried at |east izp,partpHy tyfewPi€endOnmetRBEIBS! BRyeldd rd€al signal s e,
whi ch descrihe ,the character..34.,° The tigegthing net hqd of any one of 35
daims 20 t §183MH&0% %P 4% WhSHRAR dEREneteFETprad 40MR_ S rinting the

char Ftct 8rs msmtﬁd:hﬁ &the rsﬁhrm&itd:macteﬁnasnagbﬁlﬂ aappNGrd aEheag t hed
overlay on e having.eqgistratio | I ch.en e.t.ne over]ay an
retain it i %rg?%regdé‘tsera%ﬁ%%%!ep%sﬁi %?8%§§ng§e%%§§sgﬁl%s B q:ldl&Pi ?o pr oper
al i gnment  wifiorma tdsl daiage @farthe eeharactert watbywhish Mhempugeg a det ent
bet ween t he jg0U43§ the base. 35  The typewiting nethod of any one of
Clains 20 to 34 including the steps of inprinting the 10 array of
characters on a transparent overlay, and positioning the overlay over a

transl goent underlzay, havihy tahseer DEingl rethodr egi anyaoren of th .
predet erm ned sineus, Yo IETASLALS100 HhE QBELYe LRoring 3O TN
. information associated with the characters on the '
keyboard panel on a maghetic storage medium positioned
beneath the keyboard panel, and transducing the
15 information for the selected character from the
magnetic medium. -

32. The typewriting method of Claim 31 wherein
the information stored on the magnetic storage medium
20 is stored in tracks arranged in a hérringbone pattern,
with the information in each one of the tracks being
recorded with an orientation perpendicular to that of
the information in the tracks adjacent thereto to

prevent crosstalk between the information in adjacent
25  tracks. ' ' ot

33. The typewriting method of any one of
Claims 20 to 32 wherein the character with which the
mouse is aligned is scanned with an opto-electric
30 transducer carried at least in part by the mouse to
provide the electrical signals which describe the
~ character.

34. The typewriting method of any one of
35 Claims 20 to 33 wherein the keyboard panel is provided
by printing the characters in predetermined positions



Cains 20 to 35 .i ncl-udi ng thefsteps of noving a second nouse beneath t
keyboard panel in concert with'the first named nouse, and p nn“m\‘m“ n “““\
froma source carried by the secohd nouse through the keyboz C s *

toillumnate the selected character. 37.9) (A typewriter substaritially as
her ei nbef ore described with reference to and as shown in the acconpanyi ng
drawi ngs. 25 38. A typewiting nethod substantially as hereinbefore

described w t8nr ghebeegd alyd dntf PRI WheJovedhyion d0bdze having
. registration pihs which engage the oséglay and retain
[ it in a predetermined position, and the mouse is
guided into proper alignment with a selected character
5 on the overlay by engaginq a detent between the mouse
and the base.

35. The typewriting method of any one of
Claims 20 to 34 including the steps of imprinting the
10 array of characters on a transparent overlay, and
positioning the overlay over a translucent underlay
having areas of color in registration with
predetermined groups of characters on the overlay.

15 36. The typewriting method of any one of
Claims 20 to 35 including the steps of moving a second
mouse beneath the keyboard panel in concert with the
first named mouse, and passing light from a source
carried by the second mouse through the keyboard panel

20 to illuminate the selected character.

37. A typewriter substantially as hereinbefore
described with reference to and as shown in the
accompanying drawings. '

38. A typewriting method substantially as
hereinbefore described with reference to the

accompanying drawings.

30

- 38



