1 KEYBOARD LAYQUT | NTRODUCTI ON The invention relates to an input
device for entering data into a conputing device. Mre particularly, the
invention relates to a uni que keyboard |l ayout and a formfactor for

provi di ng a singl e-hand operation. 5 BACKGROUND Wth increasing
dependence on conputers and conputing devices, data entry devices such as
keyboards have taken on an inportant fol e in modem I i festyl e. Advancenent
in electronics has brought trenendous progress to keyboard technol ogy 10
since the days of a typew i tEBEYBRARDANY @HFout of keys on a keyboard has
undergone little change. The standard QMAERTY keyboard | ayout, as
named for | Lx keys of the top row has been used since nanual
typewri terwgﬁgﬁ(ﬁg&ﬁt is believed to have been designed to overcone
certain |imtatTmenaveition fekmsato iy pepat i deeics .folVamiadhg tdapeimté taecanifingr e
operated by depressing. keys on_a bgard to activat tal .l evers bearing the
cor r espondi§Tiet Yhe aediculaglyp@e inysation @éﬁtﬁﬁoé‘ﬁ%’gﬁﬁe%‘?m‘ékﬁyﬁﬁ@%arﬁ%fmcertai n
conbi nat i Oﬁ&opf”org%dih asARlh2dCHpesabRN, the corresponding levers would
collide and engage wth each other. Having to stop typing to separate the
engagedsl evers reduces typing efficiency and al so causes frustration to the
user. The t is reported to 20 place common two-letter

conbi nat i J%\E@%Q%@?te sides of a keyboard to reduce such occurrences.
Today, alt houghVikeytrozasitg dapendrnst oy copwutereand gompeingpAoesss 8ta enf¥yboar ds
are still DeicBg swilal VceFBoHiahve Qe b N BnfIHBRT Yolbayoodam lifkke1d. ayout
has been | ong establishéd as stag%ard an{?%jpeo | e have bec Egha(:l%ustorred
to this | cemanhin glspreneias ausit fegeniy’s 2y f’sst‘ﬁeke%g/%ﬂt%ﬁ GUOISEY , whi ch
was nam@d safct elie 4y afretgpowridr. Yaunghs tlaybubobkeys T & kexboeut hissurdiergoghed t o
pl ace nost; oMMl y used letters in a convenient arrangenent. However, the
DVORAK | ayout i , i i 14685
continually m Eﬁa?%ﬁéazrg?i\?ﬁg@%%g%ﬁm ey%g%r%ﬁeg%ﬁﬁgr?gg@%ﬂge%%ﬂetg@have
becone a lwmiavahisdreet ms¢cheinfomania dypomrisds.t Rbisdeydusds batisved tr bwyigdeeni s

limtation, .there have been attenpts ' (E Ut s wel | as

ot her | aygﬁ?gne:ant? 8V3ngW§IcFR?18 }%“@‘8%%—”%%2%1'”5‘)5‘2{%? el s%%daﬁ{@ggggﬁ% m

keyboarsl preovpetedd by depressing keys on a board to activate metal levers bearing the
corresponding typefaces to be imprinted on a paper. If a typist hit certain combinations

of keys in rapid succession, the corresponding levers would collide and‘engage with

each other. Having to stop typing to- separate the engaged levers reduces typing
efficiency and also causes frustration to the user. The QWERTY layout is reported to

20 place common two-letter combinations on opposite sides of a keyboard to reduce such
occurrences. Today, although keyboards are mostly operated by microprocessors,
keyboards are still being widely manufactured with the QWERTY layout as this layout
has been long established as a standard and people have become accustomed to this
layout. :

25 Attempts have been made to adopt the DVORAK layqut, which was named after
its creator Dr, August Dvorak. This Ia$r0ut is designed to biace most commonly used
letters in a convenient arrangement. However, the DVORAK layout has not gained as
much popularity.

As computing devices continually miniaturize, the standard keyboard layouts
30 and sizes have become a limitation to the form factor of the device. To overcome this
limitation, there have been attempts to shrink the QWERTY layout as well as other

layouts into a small form factor. One example is the FrogPadTM keyboard provided by



2 FrogPad Inc. for one-handed data entry into a conputing device. Although
this type of configuration and formfactor allowits users to enjoy the
conveni ences of a small form factor and single-hand operation, users' data
entry speed is often inpeded or even sl owed sinply because users are
usually required to strike nore than gne key in order 5 to generate the
secondary letters. In view of thée foregoing, it is desirable to

provi de a Higyth@ahe thAyRUanibalats sftry S 836Mpataipalide! W Itpegtthangppobovi des a
si ngl e-hand operation, while allow ng a user access to the conv?nlences of

a small f @pﬁﬁgva:@tmrandlfgrrs@mtmwomﬂwgs|twvemltm0nvemen$@é6 #rmall frmne
aspect, am,d APty gigél'e%%nﬁ Soge{a%h dedd chatae@ﬁtg;F Pk dﬁtc?ﬁeh%g)eaed? QIMBYL4 N9
rt ng structu

devi ce, the 1 nput rrsing: a su such as a
housi ng; alop/iedrsahphyweoefus@msmm;e dsegdsf mqumcétzb grik¢ hers tppont keygirsendact ur e,
and 15 a | east rlnary keys conprising a multi-function input

devi ce opé(}%eﬁlleg‘tffoj{}]‘eée%oﬁ%rp’é Y9hger of a user and having a plurality of

actuati on nodes @awtbfGhe \M}bg(ﬁng Sit #a58Qahelkad prbtille dikdelbiedlayoiptiat gat a for
t he conputing devi ce. The multi-function input device preferably

conprlses”ﬁ“ﬁ&ﬂdﬁ%GHFEGP%VéWdé”§W9?%ﬂF@?kdﬁﬂﬁﬁﬁﬁﬁpaPyW%%%?8ﬁ“§&ﬁﬂ€ﬁ%s

wher eby rocking dd\&nRateddds 625 AN forff fadtoR0 Plurality of directions
operates a correspondi ng one of the switches. The multi-function input

devi ce nay |nclude a further switch which is operated by depressing the pad
wi t hout, ﬁiﬁi E & mul ti-function input device conprises
five svmt ereby rocki ng %r e pad in each one of four directions on
subst anti al I y Arrebnmgitcr:uh@asmxteanap@rtaiee&eas woovidsh fmrdintgingndatointé aur
swi t ches and entre of. the pad 25 operates the fifth switch.

A first sgggwgagnggyW%ﬁ@?%ﬁ%ﬁ”ﬁéOBPB@Paed to performa shift function and

operation of eacﬁpmmng&ﬁhqnﬁbﬁﬁbya¥£Mawﬁqy generate one of a plurality of
i ne of further i

un-shifted inputs 0 rality.of shjfted,inputs.
Preferably fi 9@5%%%1%&391‘1@@% %’P@%&dﬁpﬂ&ﬁ%a‘lﬂp@%ﬁ& Wct“(ﬁ °3R% anot her to
al'ongian 30 @RP6AXIMRE ﬁhhﬁaﬁﬂ@éﬂ@%@mbhﬂﬁg 8 Wed1titihadtionhiepdtidesico bpériele fogur
fingers and thunb of a users hand will naturally adopt the positions of the

prinary esgle fmger of a user @Wehadé‘%?@ @a’@ﬁtﬁfcﬁ%ﬁ‘f’n ré%féfﬁ cath REFRIGReY i s
aSS'gneda%o@%%&Q%BQﬁﬁﬂﬂﬁx 4ah k3 zﬁﬁ%Q&bﬁEed with an input data

val ue conprising a vowel ected fromt group "a', "e", "i", "0o" and
"u". In this @hebmlwmcnoannp@ devage p@ferabalﬁ compraﬁﬁ agpadcmopnted HY6F gned to a
first of pfupzﬁltg r&fn;%o%egtgyf action switches whereby rocking the pad in each one of a
20 plurality of directions operates a corresponding one of the switches. The multi-function
input device may include a further switch which is operated by depressing the pad
without rocking it. Preferably the multi-function input device comprises five switches
whereby rocking the pad in each one of four directions on substantially perpendicular
axes operates a corresponding one of four switches and depressing the centre of the pad
25 operates the fifth switch.
A first secondary key may also be provided to perform a shift function and
operation of each of the primary keys may generate one of a plurality of un-shifted
inputs or one of a further plurality of shifted inputs.
Preferably five primary keys are positioned relative to one another to along an

30 approximately arcuate line such that the tips of the four fingers and thumb of a users

hand will naturally adopt the positions of the primary keys.



5a "d", an "i", an "nf and a "p" are assigned to a second of the primary
keys, an "f', a "v" and an "x" are assigned to a third of the primary keys,
a"z", a"q" and a "j" are assigned to a fourth of the primary keys, a
"w', a"u", a"k" and a "y" are assigned to a fifth of the primary keys. a
"t", an "e", an "r" and an "n" are as%igned to a first secondary key, and
10 an "h", an "0", a "b", and a "g" are assigned to a second secondary key.

A third secondgf énégggss exgﬁ’?(diﬂl%ﬁ‘tt g%hﬁéﬁg%%e%g QssAHRd Af miigul bfBRY keys,

wherein the thir condary key ah te primary key are
al t er nat i vefugtiac seds ialroeiateyl veitls am gipet flatagelue @omphising 2 Wifabaeletted Sioondar y

key may be | ocat ed. proxi mate,,to, anpther.of .the primary keys, wherein the
fourth se?&ﬁg?@°€e£7 and thd #8d py oxF“n@‘fsee“bbrolﬁﬁﬁ " key are alternatively
accessi bl e by a si'ngl &f idgehn@ndct 6 aSaseath §66000ae yrikeyy kéysp provi des a

shift function. ° A posi tioning device, such @.?5 a_ cursor qu}y may be

arrangell proxi #ide 28 5ot B ardhe “Brarpaienre {2 ssrpRt ef the PRERROETF oni ng

devi ce and onexfle e Bl TRy keksaih BLUSKIAlhYBhiAoLsssi bl e by a single

finger in use. 20Ad] ustnent neans e associated wth-at |east one of
the primary ora“zestqtardy Feys astigndw tn atfhertipolihe pomanfkayhe associ at ed
primary or secondary. key..i.S vable rel ative . s by operating
t he adj ust ment? meafs * "l% 38f ds nﬁﬁtas?%%%erﬁfstxﬁa@@%é}ﬁ%gﬁa%%ﬁel&g%npri se a knob
or lever. The &HPROre’ g st sddcinfi® avmyssigned wdefiahseopadarngef,andred in t he

supportin 9 strycture to regeive .a hand and the primary and the secondary
keys ale ‘?‘bﬁht%‘ﬁ ?nathe a8 éngn@reé‘ﬁﬂg’é%38§§f’?ﬂnélSﬁffngf‘%'g%ﬁg a hand in the
openi ng. The sAIPRR téddEdaY NG LHEE bé Sodatedl rbRilaye eOBROUS @t primagnfgem to a

hand of a user. The supporting structure nmpy be arranged tolbe worn on a
person, affeeraigyther hirdesesppslany Kx quq theePTOZHRALS PHANTY oY, aTPt 2R ’éfﬁg'porti ng

Struct ur &chsipie bhea fHgR Hngdr 9 QHEmb! BE FURHCESURIRG kY nlabebgllvagdray 30
i nclude a screen.” 4 %he'lnput device may al so be incorporated into a
conput i ngprefeiviate taviatherfafrthé erimenneyss aderein desfoueh segengary key and ghe
Phe 5 1 arsGRAR Briffa] RESH LAy LR oy Al LM el 1 10
conpri si ngcondatydieyiafgy, pravides a shift function.
A positioning device, such as a cursor key, may be arranged proximate to one of

the primary keys, wherein the positioning device and one of the primary keys are

alternatively accessible by a single finger in use.

20 Adjustment means may be associated with at least one of the primary or
secondary keys wherein the position of the associated primary or secondary key is
movable relative to the other keys by operating the adjustment means. The adjustment
means may for example comprise a knob or lever.

The supporting structure may include an opening formed in the supporting

25 structure to receive a hand and the primary and the secondary keys are located in the
opening and accessible by placing a hand in the opening. The supporting structure is
preferably contoured to conform to a hand of a user. The supporting structure may be

' arranged to be worn on a person, and may, for example, be in the form of a glove, If
the supporting structure is in the form of a glove, the undersurface of the glove may

30 include a screen.



a plurality of keys mounted in the housing, at |east sonme of the keys being
positioned relative to one another along an approximately arcuate |ine such
that the tips of the four fingers and thunb of a user's hand will naturally
10adopt the positions of the primary keys, Accordi ng to anot her
aspect, an input device for entering qata into a conputing device using a
si ngl e-hand operation, the input devicCe conprising: a supporting structure;
and a pluralltypQiadt@XeytBUkPsood iRoRSRAST IS Shipdhddl dovied whedtst a
portion of the 15 Keys being ‘positionedrelative ta one another along an
appr oxi matiether evroprades: |1 i ne such that the tips of the four fingers and thunb
of a user's hang. || turally adopt the positions of the primary keys,
wherei n each of “°H yk%&@ is assigned a plurality of inputs, each of the
inputs is genegatRdssy capadiengtt celting alizofforfthainpot ded@ondi agpkityg tlend 20
wherein the keys are capabl e of genenatigg{iggu%s cor.responding to a ful
range of EHPNEK digdsepdierein the ippH daYire FiedegPodTfh EOTRYTTE devi ce provi de a
keyboard layout for,ghpaleah@nd operation that has a small formfactor and
increases data entry speed. The keyboard preferably includes a housing and
several keys attachegludity i eve siavgtedninghe hputing 4t deash some R4 KEYst

conf i gurati on. , 10, SUBSIANIALL Yo NABIRIE -HARHOMIRLLiRRILP B8Rl Tor
ergonom ¢ pl ace Pt R user g ?lngers on t eyboard as well as for
reduci ng fi ngesuch e ¢he dpsofthe dfsunfindess andpthngh dfactsett hamd wilbvatugdllykeys i s
assigned a pluraljty of..inp each .of which is generated by a single
actuagﬁon. Eadﬁ%RQ§XPgmH% dﬁﬁ@éﬁgPWE' Y$wo or nore distinguishabl e
positions to gerefaietotnoticr e§RONdH Nghut dprite s shgnied dat iewchc@OpyPoEi t i on.

5 The preferred keyboard | ayout will .be in a.non- Q\ERTY

conf i gur 4578 vsipg e sBelrpte onFEIoR: he inf doieR CPTREE gned to separate keys.
Non-vowel | et LenSyoidye fficaasiMded to keys so that the non-vowel letters, in
conjunction with vomé% |l etters of each key, foima nnfnnnic Qr eﬁgg a word.

This will assioturgiétgod kapomapaten ot hecEpRIBRRHTISWE » #h1%85q BRAHE™ Ph'
menor i 21 g, E&né ﬁé(sq{i'éneﬁqgﬁtﬁ%?d bite %%eﬁh%?g%?%bﬁﬁox&ﬁﬁ%@%@a‘t@Bﬁ@sdcﬁ

i ncreasing’thelrt "typing speeds. , hore commonly used letters
are pref ¢éhabhy tias of gire tbur dingesssandnthimbr & @losdrgnizeads will BrEwdyisaPbiet he

t hunb, index f and m.ddl e finger. These three fingers generally have
greater ?P?éﬂ%gﬁﬁﬁe%n%%gh% ? and therefore would be nore 10 frequently used
in the pvésein ckelybdahe Kegy dutassifidien plesbtyc ofrimmitsy-epsbdol] Bret Bpytsaise

preferably assigned. to keys. that are desigped for actuation by the ring
fi nger aﬁéﬂqr?tfiilg%aﬂ“ﬁ earo,%yz\%ﬁf’é’ 4 §pResPae mggﬂ’e&mgnd have | esser strength.
Furt hey , weerdimiie keySare apgblal S zcheratieg igad edrdspondisg thye RO gagerd. The

present keyboard is particularly advantageous in providing an ergonom c
English letters.

Embodiments of the input device provide a keyboard layout for single-hand
operation that has a small form factor and increases data entry speed. The keyboard
preferably includes a housing and several keys attached to the housing in a substantially

25 handprint configuration. The substantially handprint configuration is designed for
ergonomic placement of a user’s fingers on the keyboard as well as for reducing finger
travel distances while typing. Each of the several keys is assigned a plurality of inputs,
each of which is generated by a single actuation. Each key is movable between two or
more distinguishable positions to generate a corresponding input assigned to each

30 - position.



15 design in a small formfactor while not conprom sing a user's data entry
speed. Instead, a user's data entry speed is greatly enhanced by using
menoni cs to assign letters to the various keys. The present keyboard is

al so advant ageous in providing single-hand operation, thereby allowing a
user to multi-task with the other hand. The single-hand operation of the
present keyboard al so provides ease of use to a user who is 20 di sabl ed due
to illness, age or nmishap etc. BRI EF DESCRI PTI ON OF DRAW NGS

Enbodi ments of the present single-handed operati on keyboard will now be
descri bed in gneajrefrreekaydoardolpyovaywitlf beenampde QWERFY revhBgeriden.t ot he

acconpanyi ng 25 drawj ngs in ich: Figure {11 ustrates RAERTY
keyboard" ¢ 9."0?’?]\@,1\1?# S 313y g%@ﬁsi%?&gée%f%%ke}éﬁ a ?Igﬁqovg?lalgg%%@a&l hg system
enmbodyi NOydfigePloaR§Nto eyt abslvowel letters, in Ebruiiction with wstel fdttess & chelr St

enbodi mrent of a keyboard | ayout for right-hand 30 operation with a keypad

i nbui | t deevd&rachaibFEoRA of ReekeEhr HhiF A gesist Eses Mbo£rs pot actysiged 5

keyboard i tmsllg%uhg,% &‘[eérﬁ{og%{?ggh Mﬁzt%u{;?% eds®y ah®hlso NANE RPRKad s in 6 Figure

Sillustrates a _ podi me a keyboard | ayout for right-hand
oper at i onincreasing thEir gypimg $epdsd ustrat es a keyboard similar to that of Figure

o but for Iefthand OReLationy SEHOULES of. (@erilo(Blucklh Unbi Ak o xampl e

of amni |ap _ confrgur nw a ctanmera installed with a
keyboar d desjpaed faceauadiongbit theotiemdsf, ihdex fingesentl wivdadifimeent Shehéued ni

| aptop is.shown in _an open position in Fi e 7 i 0 osition
in Fi gur BEEH) :generalﬁ’ ha.e 2ishrs n@h(%d, a%ﬁ‘gy gﬁéq%‘%r%f&?? I“{;Jbsut%} g({eeﬁlgge gxarrpl e
of a gbabrhpusinesecinathd petsdrsybdadtiOakeybaahe bayouimatyosdi ket arone of

the pr esep%fe?a%?yogslsiggé tso fer}g tl\{\gg Iarcehdersieg%gcli oersac?uation by the ring finger and little
finger, which are less agile and have lesser strength. Further, certain keys could also be
designated for use by PC gamers.
The present keyboard is particularly advantageous in providing an ergonomic
15 design in a small form factor while not compromising a user’s data entry speed.
Instead, a user’s data entry speed is greatly enhanced by using mnemonics to assign
letters to the various keys. The present keyboard is also advantageous in providing
single-hand operation, thereby allowing a user to multi-task with the other hand. The

single-hand operation of the present keyboard also provides ease of use to a user who is

20 disabled due to illness, age or mishap etc.

BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the present single-handed operation keyboard will now be
described in greater detail, by way of example, with reference to the accompanying
25 drawings in which: .
Figure 1 illustrates a normal QWERTY keyboard layout.
Figure 2 illustrates a block diagram of a computing system embodying the
present keyboard.
Figure 3 illustrates a first embodiment of a keyboard layout for right-hand
30 operation with a keypad inbuilt or detachable on the keyboard layout.
Figure 4 illustrates a keyboard similar to that of Figure 3 but for left-hand

operation.



user's hand, Figure 8(a) shows the front view of the housing, figure 8(b)
shows the top view and figure 8(c) shows the back view Figure 9
illustrates an exanple of a mni laptop with a canera installed and with a
keyboard | ayout as described herein and a separate keypad tel ephone
extension 15 device connected to the %eyboard | ayout . Figures 10 (a)
and (b) illustrate an exanple of a keyboard |ayout that can be worn on the

O ove and Fi guF Bufoe o) st ikt PRt 8 o HAMRrd ffghERostieRha N

Fi gures l1lpapationd (b) illustrate an exanple of a keyboard |ayout that has
an 20 additional facility which all ows key p@git%ons to ﬁg rgé'tnally noved
up, down and sfuBHadsilpEags) ukeyhasrd similti 0 Gahrt fiare o Bn@r Bgare 11(b)
is an enl %glg[%goﬂi ew of the additional facility of Figure 11(a). DETAILED
DESCRI PTI ON'OF A KEYBOARD LAYOUT 25Figure 1 illustrates a typical RTY
keyboard for pFiguiedi hde)samintaridustrgt iashedagipieef kepani lppiaptioad iHQWbRgE,

nuneric Kk function keys an . 0l i r r ' ows and
Col urms. - EATHe G P SRR TRD AR« KRR ety - BEBNES ST e O
| n addi ti preserftwntbimenke YEheansi botdprielshdey & ad oghydiitign TabiguAd 7(a) bed et e,
Backspace, Return, Shift_and ggntrol are al so assigned to a key each.

30Fi gure 9% Plesrdinostier mFighitsiiPl ng system in which a single hand operation

keyboard may bggtieh Bi(2h) 22dqb) AluGeATP Yh ieRGMBN D AMELLAbUsTNG] thistenalnyescOmPUt | Ng
device requiring al phanuneric inputs, such as; 51 PC, a PDA,  a | apt oap
conput!dr , keybpas| lsyop@ccarding o) anpedit He presseb ppbpdimgniyj and| whish Jecaites 2 4

mobi | e ph(?é%? s hGh& Figﬁ:rfe?(@i sSRGwk 916':&(9“ v of &Q%oﬁ‘ﬁﬂé, Q‘FguiléJS(@j sifdvehe t(’%?

includes, inter ail evi ce housing 12, an input device or keyboard 20,
a di spl ayvig¢w and figerect(g) shewathe beckivistessor 18 or mi croprocessor capabl e of

el ectrical comunication with both the keyboard and the,diqi I g%. qutza
processor 18 Eﬁ%‘geﬁllg‘ﬁt@%éﬁleéarﬁ?ler"ééé’i“\lﬂ%@toﬂé’t’lgl??%ﬂ’?r?ﬁ’égt @9 4rito0 and

di spl ayi ng kbjtaetbilgyoan at hiesdlibsd| ryeid danldy a neeparste ofeypad gelaphdnesextersidnons

residi,ng jn.the co ti.ng devi The processor 18 is further capable of
stori r%g idr?gﬁ:tescg??egfn%a#%éhe%g\}’ %aéggay%gti n the nenory 16 and retrieving from

the menory 16 Figiresol puitanddbl fésgriepamgxample pf gufeybaard lpyat thate@n % ey boar d
| ayout f aforhid@hthe Paind o PHRS @hiNlikelH @1dV@NAREWBT0(a) shows the top view of the
glove and Figure 10(b) shows an undersurface view of the glove.
Figures 11(a) and (b) illustrate an example of a keyboard layout that has an
20 additional facility which allows key positions to be marginally moved up, down and
sideways to adjust to an individual user’s hand. Figure 11(b) is an enlarged view of the

additional facility of Figure 11(a).

DETAILED DESCRIPTION OF A KEYBOARD LAYOUT
25 Figure 1 illustrates a typical QWERTY keyboard for providing staqdard English

letter keys, punctuation keys, numeric keys, function keys and control keys which are
arranged in rows and columns. Each English letter and number from 0 to 9 is assigned a
key each. In addition, function keys and control keys, including Tab, Al Delete,
Backspace, Return, Shift and Control are also assigned to a key each.

30 Figure 2 illustrates a computin;g system in which a single hand operation
keyboard may be utilized. Such a computing syétem can include any computing device

requiring alphanumeric inputs, such as: a PC, a PDA, a laptop computer, a tablet PC, an



10 outline in Figure 3 illustrates a possible posture with which a user's
hand is poised for typing on a keyboard for single handed operation as
descri bed herein. The keyboard 20 conprises a housing 22 and several
primary keys attached to the housing 22 in a substantially handprint
configuration. The substantially handprint configuration should be
understood to include any spread-out configuration that allows a user's
hand to be 15 placed in a hone, positiop., The h i an
intuitiveSPHE n’i?ﬁ?rqgr’ VP Q‘FF’nagg’IQEﬂ? Hﬁ%nepggfufgée%égggkggg{gf% (%% 9’;/\?/1& ng or
in an out &t ched FiglaxethcRasd, tien alifna eiaitpleusihig d 2hemdnposievicororas
illustrated in Figure refers to a thunb pl ace e x finger

3 K 30, i
pl aced onkeygard20, a difpkdl 1é. # ity pp seda Pé?PeR%’iiq\%g’? H&“‘%P??ﬁesﬁgrﬂﬁ‘:? P8l aced on
key 36 ang é??étfiéatl %&nﬁﬂuﬂ%ﬁ(ioxgmﬁ%gthotﬂe k@}yboréﬁi wOhBRiskRyb Rk ritesming 22 al so

a
includes at [east one secondary key arranged in proximty to one of the
primary kieyssof@patdt bérmatvingedat Gossthbkepbamsé 20 anfl idiplayingabe gatzian st r at i on

with reference Fi gure.3, a secondar 42 i i eto a
oty iP5t Br et € HoeRrt GRORUPEY i e RS ARARARE I, D L0 o e
or first peskstdram. is hehaaapilkaoystkeys dputssirpoghe keybedrdod!) inhbe mowsimg f or

alternative access by 25 the index-finger in a.seco position which is
away fron116taﬁ’€rﬁ‘ﬁ‘ﬁ@%é&“ﬁﬂ@ﬁ?“ﬁ@ﬁ?@@‘gﬂﬁ\f\%{h S ?fafggnent of the index

finger in thepgreondiRGsitd £RefHolrdRib@f0E irp@shall bpraticoy &l tianddridthe | ndex
finger fromprimary key 32 to secondary key 42. O her sez\%andariggg%s may be

provi d@d owtinerie Higis Brigugmtesqurassibly pes Wﬁadf}\?dkéysqﬂﬁh irERC sitioned
for acce r%}e?%oﬁ‘a'@e%a?d %dr@&gfe_ HaBaéi iROSideb@ibed hBRIOrRAGohskal gokey 44

is positi ‘proximate to primary Key 34 for alternative access, by a

ni ddl e f icngprisésna thessisg @8nehdpessietal mimary dgre agadisevie HAdOBEAE 431 Ycment  of
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and/ or cm_tarn%dg@mg@,gga@ymb@eyaszr ANARMIOAnEdR 1R DNI@yidd, prrimg fingdey t o
anot her primary key. For exanple 10 as shown in Fi gure 3, a control key 46

i s arr anpleeed on yodd anidiaylittle fingertpdaasd opkeY d€cess by a thumb with primary key
30 angy by a It ' it | IRIMeK8Y 163§ ondULhorllaBORdy @targey id6 may
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movement of the index finger from primary key 32 to secondary key 42.
Other secondary keys may be provided on the housing 22, such as a secondary
key 44, which is positioned for access by a niiddle finger in a home position. The
30 secondary key 44 is positioned proximate to primary key 34 for alternative access by a

middle finger in the second position. Figure 3 shows the bent placement of the middle



20 and colums such as that shown in Figure 3. The keypad 50 may be inbuilt
or detachable with a retractable cord or connected via w rel ess (Bluetooth,
infrared, etc). The keypad 50 may al so function either as a handphone or as
an input device for a handphone when the keyboard is attached to a
handphone device. A selector switch 5% may be provided on the keyboard to
enabl e a user to activate the handphone operation 25 node. The

one- handed keyboard | ayout described herein provides an ergonom c | ayout
for a single-hand operation. It is also designed to reduce space required
for housi rfg1gblhia tk@g&onmpdséiohéimg)tt@dﬂiaﬁi) enbﬁlsgélnmca/temqgt Q&ftthd: wdex fingdrul |
range of ish letter s al eS| n to |ncrea a_entry speed
as the sprgg'ﬁe BW%%%%&?‘&“F TP (% c 9 uﬂhe@ée(foflg&\l/ e@(l 24tanc Lb as
conpar ed tﬂo@dﬁ@ﬁﬁ@h@s@é@@(ob@{dﬁ&@hdmmlQn@ﬁﬁlatuﬁflkdyy speed may be further

enhanced by the non- QAERTY | ayout of |et uts. The arranpgepent is
directed to prOviERer BRFEN4TY ‘}ﬁ"h%r?b‘?h FeYW é??él‘oﬂ afed FRqus T §7tqu§{}1%6‘ﬂ max

first-t5mgeusethedfto e nBISREM plcQUROR KL RU Y bﬂﬁfa%f Q& MBeflekdBplbiaktl e tine
to menori ze the letter Iayout An exenpl ary | ayout of the one-handed

keyboar d iskoven it Figote 3t @dointer mhapge ¢03s amanged iFlse proyetiigvio kexbilefor:
Exanpl e Lg&gggby£¥&ﬂg%(y Keys Secondary Keys Thunb I ndex Fi nger

The further secondary keys 46 may be provided as function and/or control keys

and may be arranged on the housing in proximity to another primary key. For example

10 as shown in Figure 3, a control key 46 is arranged in proximity for alternative access by
a thumb with primary key 30 and by a little finger with primary key 38. 'Such a control
key 46 may provide functions such as Delete, Shift, Control, Return or Enter and
activation of software applications. The control key 46 may be programmable by a user
according to his requirements. In addition, a space bar may be arranged in conjunction

15 with the primary keys such that the space bar is accessible by the bottom part of a
user’s palm. Certain keys can also be designated for use by PC gamers.

As an optional feature, embodiments of the one-handed operation keyboard may
provide a separate keypad 50 containing numeric keys, function keys and/or control
keys. Such a keypad 50 to facilitate communications may have keys arranged in rows

20 and columns such as that shown in Figure 3. The keypad 50 may be inbuilt or
detachable with a retractable cord or connected via wireless (Bluetooth, infrared, etc).
"The keypad 50 may also function either as a handphone or as an input device for a
handphone when the keyboard is attached to a handphone device. A selector switch 52
may be provided on the keyboard to enable a user to activate the handphone operation
25 mode.

The one-handed keyboard layout described herein provides an ergonomic layout
for a single-hand operation. It is also designed to reduce space required for housing the
keys while being capable of generating at least a full range of English letters. It is also
designed to increase data entry speed as the spread-out configuration reduces finger

30 travel distances as compared to a standard QWERTY keyboard.
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The layout exemplified in Table 1 is designed in view of the following considerations.

10 The thumb, index finger and middle finger generally have the greatest strength and

agility. These three fingers are therefore assigned letters that are most commonly used.

The ring finger and little finger (in that order) have lesser strength and agility, and are

therefore assigned letters that are used less frequently. Vowel letters, such as “a”, “e”,

“i”, “0”, and “u” are arranged on separate keys. Vowels, being commonly used, are

I5 each arranged on a different key to assist the memory process through forming

mnemonics and words. Assignment of non-vowel letters to the primary and secondary

keys are based on the consideration that more commonly used characters are to be

accessed by the thumb, index finger or middle finger. Further, to assist a user to quickly

memorize and adapt to the layout, non-vowel letters are arranged in conjunction with

20 the vowel character assigned to each key such that they may form a mnemonic or even
a word. |

In prior art keyboards where more than one letter is assigned to a key, a user

may have to éctuate more than one key sequentially or in combination to generate

certain letters. In the present one-handed keyboard however, although more than one



10 letter is assigned to each key, each letter input is actuated by a
single or sole keystroke or actuation. To achieve this single-actuation
feature, a rocker button or pad nay be used for at |east sone of the
prinmary and secondary keys. The rocker button or pad is simlar to 5 the
wel | known "D-pad" used in popul ar gape control l ers tel ephones, digital
caneras etc as a direction button. A person skilled in the art would

apPr eci at LAt Aot 9K ShIPRL QIPEAN) R SRUGLIBAa SISl asshabl ¢

act uati on PoOSI‘ti OAS generate a pre-assigned input when
acti vat edor ddegatibacker buttons il l ustrat ed |n Fi gure 3 each provide a user

wth five operative acijons, conprj Si de S|n actu 0
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areas. Thgref®k&mne afg@%n[@y @ha/s&@mﬁ&@ﬁ arh@ﬁrckerotsut@fn drrpedﬁmkmr tutton to

generate a correspondi ng pre- assigned i nput. h of the inputs
assi gned the weell kear "IBmati rsedsingonelan gage l§9ntéf’u§FSn‘§ egh‘é’éﬁtsuﬁltgftﬁ}ncag}er‘f@eyst roke

W thout ARG, ifAh ‘%1%8% AR AGA RN Ok SrouliNloRei ¥ AR Rr2lcer gur €

3, a full range ters can generated by a single 15
act uat i Onbtﬂ'fOIlQﬁG‘hd@Dl&Dtel thm ofo dwﬁhgtkdgable@zpmtlam pheitions; sachest Weichénkr at ed by

d th f th Sh but
Cor 1 ceponbiRG ) Gear iyt BB Yhaifeu o SREa thRERAR AR B o

gener at e ¢8R0 pRedas Gbgacth finpup&ative actions comprising depressmg or actuating the

10 rocker button on its i) front, ii) back, iii) left, iv) right and v) centre areas. Therefore, a
user merely depresses a portion of the rocker button to generate a corresponding pre-
assigned input. This way, each of the inputs assigned to a rocker button is generated by
a single actuation or keystroke without having to actuate a combination of keys. In the
example c;f Figure 3, a full range of English letters can be generated by a single

15 actuation of each position of each key. Capital letters may be generated by depressing
one or other of the Shift buttons 46 in combination with a corresponding letter key
position, In the example of Figure 3, each key can generate ten pre-assigned inputs,
namely four lower cases and four upper cases of the letters and two numerals / non-
numerals.

20 The keyboard housing 22 should also provide an interface (not shown in Figure
3) with which the keyboard transmits input signals to a computing device. Such an
interface includes a DIN (Deutsche Industrie Norm) connector, an IBM PS/2 mini-DIN
connector and a USB connector, A wireless interface such as Bluetooth and infra-red
ports may be provided instead or as an additional feature. The bousing 22 may also

25 provide a support pad to reduce strain on the hand, wrist or ﬁﬁgers while entering data
using the keyboard.

Figure 4 illustrates a keyboard layout according to one embodiment of the
present one-handed keyboard layout for left-hand operation. The keyboard layout for
left-hand operation is a mirror image of that depicted in Figure 3.

30 Figures 5 and 6 illustrate a one-handed keyboard layout without the optional

keypad 50.



nanely four |ower cases and four upper cases of the letters and two
nuneral s / non- nunerals. 20The keyboard housi ng 22 should al so provide an
interface (not shown in Figure 3) with which the keyboard transmts input
signals to a conputing device. Such an interface includes a DIN (Deutsche

I ndustrie Norm) connector, an IBMPS/ 2 mni-DI N connector and a USB
connector. A wreless interface such as Bluetooth and infra-red ports may
be provided instead or as an additional feature. The housing 22 nmay al so 25
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as’ shownjask Fodqumeuss(ROFt 6o AS ShYLR i%%*g}?&ya&&l- ?&Q&OP%I&% R agpoggt@n’lecﬁggﬁsol e for

pl ayi ng ¢RBYLELId fol MagRBRSmpERE | A/ Thakey SCerit Reyskeythekeyboaaicaalato 15 be
desi gnated for use by PC garners. A further exanple of how the

presehl keypograted fayeiwtbyddne®BeFnpl emented onto a mini | aptop camera 56 is
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68 can be connecte 0 e keyboard | ayout via an extension 70 and is
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hand, suectheasisa tigd satre adhhs Figmedt einbodighentntTdre ous fasilfatei gnfipg shofthe
20 message service and sending emails on the go.

Another example is a wearable format that could be fitted or contoured to
conform to a user’s hand, such as a glove. This format is advantageous especially if the
user is performing data entry or sending short message service while travelling or
commuting. This wearable format does not take up a large space and 1is not heavy.

25 While travelling or commuting, for instance, a laptop will need a larger space and a flat
surface. Both hands are also required for maximum usage. This is particularly difficult
for the handicapped. An example of this format which allows the present keyboard
Jayout to be worn on the palm of a user’s hand like a glove 72 is illustrated in Figures
10(a) and (b). The top surface (back) of the glove 72 seen in Figure 10(a) can be made

30 of soft to semi-soft material and the undersurface (palm) of the glove seen in Figure

10(b) should be made of hard base 74 such as plastic, since a hard surface will offer a

base for resting the palm. The glove 72 should also have an upraised enclosure 76 on



user is perfoimng data entry or sending short nessage service while
travelling or commuting. This wearable format does not take up a | arge
space and is not heavy. 25 Wile travelling or conmuting, for instance, a
| aptop will need a | arger space and a flat surface. Both hands are al so
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10(b).  dVaABROHF HoTOUs FeaRi R dseR bogse Rt eleBd PE ey of iy o

particul afb yaddviany REECHS hhi¥PbtOURSPRITRAY $o (af)leLtS @paataeﬁ@us@ lefndf he
S|ngle hand operation. They are particularly ideal for handlcapped users
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have smal ands, such as c dren and even adults. Although the size
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to different user acl 6 such as tiny knobs /
| ever s canghentposnt addrtﬁﬁial facﬂlty 86 such as tiny knobs / levers can be positioned

15 adjoining to each primary key and to each secondary key to allow minor adjustments to
the key positions as illustrated in Figure 11(a). By adjusting the additional facility 86,
the positions of the primary and secondary keys can marginally move up, down and
sideways to adjust to a user’s hand. Figure 11(b) shows an enlarged view of the
additional facility 86. Certain keys can also be designated for use by PC gamers.

20 In addition, the present one-handed keyboard allows a user to enter standard
letter inputs with a single actuation even though the keyboard has a reduced number of
keys and has more than one letter input assigned to a single key. Other prior art
keyboards having more than one letter assigned to a single key may require actuating
more than one key to enter certain characters, thereby slowing data entry speed. The

25 present one-handed keyboard improves data entry speed by, first, allowing single
actuation for standard letter inputs, and, second, disposing the keys in an ergonomic
arrangement to reduce travel distances of a user’s fingers when operating the keyboard.
In short, the present invention provides users with the conveniences of a small form
factor with single-actuation access to a full range of standard letter inputs.

30 While the foregoing description refers to a keyboard configuration for English

letters or alphabets, the present invention is not limited to data entry in English only.
The present invention may be Unicode-enabled for data eniry in other European



15 adjoining to each primary key and to each secondary key to allow m nor
adjustnents to the key positions as illustrated in Figure 11(a). By
adjusting the additional facility 86, the positions of the primary and
secondary keys can marginally nove up, down and sideways to adjust to a
user's hand. Figure 11(b) shows an enlarged view of the additional facility
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in the art that nunerous varlations 5 and/or nodifications my be nmade to
the invention as shown in the specific enbodi nents wi thout departing from
the spirit or scope of the invention as broadly described. The present
enbodi nents are, therefore, to be considered in all respects as
illustrative and not restrictive. It will be appreciated by persons skilled
in the art that nunerous variations 10 and/or nodifications nay be nade to
the invention as shown in the specific enbodi nents wi thout departing from
the spirit or scope of the invention as broadly described. The present
enbodi nents are, therefore, to be considered in all respects as
illustrative and not restrictive. 14 CLAIMS: 1. An input device for
entering data into a conputing device, the input device conprising: a
supporting structure; 5a plurality of primary keys nounted on the
supporting structure, and at |east one of the primary keys conprising a
mul ti-function input device operable by a single finger of a user and
having a plurality of actuation nodes each of which is associated with
different input data for the conmputing device,



wherein the multi-function input device conprises a pad nounted over a 10
plurality of nonmentary action switches whereby rocking the pad in each one
of a plurality of directions operates a corresponding one of the sw tches,
wherein the multi-function input device further conprises a further switch
which is operated by depressing the pad Mithout rocking it, wherein the
mul ti-function input device further conprises five switches whereby 15
rocking the pad in each one of four directions on substantially

per pendi cul &ILAAMS: operates a correspondi ng one of four swtches and
depressing the centre of the.pad operates the fifth swtch, and .
Wher o n ot st SBabmdy ReyP REgRE REE & puprbi Sk 1S FiHe CrYRe and
operation ofo@edm®ef the primary keys generates one of a plurality of
un-shifted inputs 20 or one of a further plurality of shifted inputs. 2.
The i nput devi cea appeftiagistrdcting; cl ai m 1 wherein five primary keys are

position relative t.o one.another along approxi mt el rcuate |line such
Phat the i ps ot MR P IHTRS sPE mRu PR ofBRARRLE G 1| "atural 1y
adopt the posgi lehse of tHehRinry KBYYcodBpriseitsSa multi-Mhefieh hpabddvigy dptedtie by i S

assigned a maxi num of one actuation node associated with an input data

val ue conpr# singly Bnges\id|a vser epd dgving ghplurpdityy ob aptugiion grodes pach ofgwhighds
wherein an 's" . na r et . i dtoafirst of the
primry 30 isg?/%l?tggW’%"Ctlff%ﬁnt'lglp?tadaa% ﬁﬁ{h%é:r?g{pgltﬁ%aé\g?% assigned to a second
of the primary keseinltheamultf-funceion ilp@ndevace ‘tathpase asgidgnednted averhard of
the primary keys, "z", a"q".and .a "]" . are assigned to a fourth of. the
primary KeyRUraity o méengary %mws“awae%th‘rre%arredagg.tg?a_@ad t'B HRPEPIA the
primary Keysiurafity bf dircflonsoperai a Eorredpshddlh ol ofdhEsvigciegned to a first
secondary key, dand 5 an "h", an "o0", a "b"™, and a "g" are assigned to a
second secondar yvhessin tBe Thalti-fupatiord éviut edexgcec fuaibae goinprisdsan nfuhembeitei n t he

third second .key i.s.]ocated. proxinate, tq one of the primary keys,

wher ei n _thewﬁjlﬁfqusdofie&:t%q‘nh%&@prﬁsé _géﬁ%lpﬁgﬁb?‘gf?%é?%ﬁ’pri mary key are

al ternatively acgesshembli-fnstidoinpuf devie fudier cbhpbiseslfBediaicBedwRertBHr t h
secondary key is |located proximate to another of the primary keys, wherein

the fourlth wekisadhe paleyp el angeofpfouxiditseéonsr onmarlstandiplly memendisplaataxoel y
accessi bl e %ﬁﬁessé NG EsfohBRE orRNSE Fllf sRACRNLRCEQNARNY HEY RS A RELYLFES 2

shift funct
operates the fifth switch, and

wherein a first secondary key is provided to perform a shift function and
operation of each of the primary keys generates one of a plurality of un-shifted inputs

20 or one of a further plurality of shifted inputs.

2. The input device as claimed in claim 1 wherein five primary keys are positioned
relative to one another along approximately arcuate line such that the tips of the four
fingers and thumb of a user’s hand will naturally adopt the positions of the primary
25 keys,

wherein each primary key is assigned a maximum of one actuation mode
associated with an input data value comprising a vowel selected from the group of “a”,
“e”, “1”, “0” and “u”,

wherein an “s”, an “a”, an “I” and a “c” are assigned to a first of the primary

30 keys,

a “d”, an “i”, an “m” and a “p” are assigned to a second of the primary keys,



15 4. The input device as clained in any one of the preceding clains,
further conprising a positioning device arranged proximte to one of the
primary keys, wherein the positioning device and one of the primry keys
are alternatively accessible by a single finger in use. 20 5. The input
device as claimed in any one of the preclding clains, further conprising
adj ust nent neans associated with at | east one of the primary or secondary
keys wherein the position of the associated primary or secondary key is
movabl e rel ai‘Vea t'g” areandixfi@re dssigaedio othedaf thegprivey &dysyst nent neans. 25

6. The i nput deyi ¢ce,,according to claimb5, rein the adjustnent neans
conpri ses akfioB 8r e el 2T ?#ﬁ@eéﬁb%%mﬂégg YNy &FHed in any one of the

precedi ng chajynp, «phgret Mt hey” aréha@,@%a&@Qﬁﬁhrow%gfrﬁnw%%des an openi ng
formed in the supporting structure to receive a 30 hand and the primry and
t he secondafytkays ape“l godeednT arctabdgunddnianystanchrderydeyi nide by pl acing a

hand in the_opening.. _16.8. The i,nput device as clained in claim7, wherein
t he supposlpt i’%gh st u%t’&rg ’iaggc?oﬁt %rae@alg{’%d tc(,)oarﬁefi?rf’d §680%£Waﬁ7¥' 5 9. The i nput
device as clainmed in claim7 or 8 wherein the supporting structure is

arranged to_be worn on a person. 10. The input device as clained in claim?9,
wher ei n t he3-suppblie inpyt deYiee v ckimed dn glage2, wherelm thethird; segerdageder és as

clainmed in &k%@bﬂo@dmﬂé% %h@ of Hl% ;&fﬂf?ﬁ&%‘é&i %ﬁréﬂ tﬁeht?lirglsgélo%dary key and the

proximate primary key are alternatively accessible by a single finger or thumb,

10 wherein a fourth secondary key is located proximate to another of the primary
keys, wherein the fourth secondary key and the proximate primary key are alternatively
accessible by a single finger and the second secondary key also provides a shift

function.

15 4. The input device as claimed in any one of the preceding claims, further
comprising a positioning device arranged proximate to one of the primary keys,
wherein the positioning device and one of the primary keys are alternatively accessible

by a single finger in use.

20 5. The input device as claimed in any one of the preceding claims, further
comprising adjustment means associated with at least one of the primary or secondary
keys wherein the position of the associated primary or secondary key is movable

relative to the other keys by operating the adjustment means.

25 6. The input device according to claim 5, wherein the adjustment means comprises

a knob or lever.

7. The input device as claimed in any one of the preceding claims, wherein the
supporting structure includes an opening formed in the supporting structure to receive a
30 hand and the primary and the secondary keys are located in the opening and accessible

by placing a hand in the opening.



i ncl udes a screen. 12. The input device as clainmed in any one of the
preceding clains, the input device 15 being incorporated in a conputing
device further conprising: a display; and a processor capabl e of
receiving data fromthe input device and outputting the data on the

di spl ay, wherein the input device is a kldyboard conprising: a housing; and
20a plurality of keys nounted in the housing, at |east sone of the keys
bei ng positioned relative to one another along an approxi mately arcuate

line such that the tips of the four fingers and thumb of a user's hand wll
naturally ag.o Pt ”}‘trl]ee irﬂ)%% Idte{/i%Q Sasoglai}n% R dmm )5, %%rse'in the supporting structure is

contoured to conform to a hand.

5 9. The input device as claimed in claim 7 or 8, wherein the supporting structure is

arranged to be worn on a person.

10.  The input device as claimed in claim 9, wherein the supporting structure is a
glove.

10
11.  The input device as claimed in claim 10, wherein the undersurface of the glove

includes a screen.

12.  The input device as claimed in any one of the preceding claims, the input device
15 being incorporated in a computing device further comprising:
a display; and
a processor capable of receiving data from the input device and outputting the
data on the display, wherein the input device is a keyboard comprising:
a housing; and
20 a plurality of keys mounted in the housing, at least some of the keys
being positioned relative to one another along an approximately arcuate line
such that the tips of the four fingers and thumb of a user’s hand will naturally

adopt the positions of the primary keys.



