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[19] FIG 16 shows an enbodi nent of input device, [20]
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FIG. 15A-15C show steps of a method for navigating graphical elements with said
input device,
FIG. 16 shows an embodiment of input device,
FIG. 17 shows a handset containing two said input devices,
FIG. 18A-18E show a method for playing board games using said input device,
FIG. 19A-19B show a method for navigating spreadsheets using said input device,
FIG. 20A-20C show a method for guiding a widget using said input device,
FIG. 21A-21C are embodiments for a joystick device with two-dimensional detent
systems,
FIG. 21D shows a detail of a guide rail with detent system of
FIG. 21C,
FIG. 22A shows an arrow key sensor pad,

FIG. 22B shows a converter circuit that converts signals generated by a wheel
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sensor 1401. Moving the shuttle in Fig. 14 conprises
the optional detent effects of snapping to fixed

wW@o®soi4ams in a grid and of providi ng ki nest hek¢IB2007/052556

[139

[140

|

—_

feedback to the user when2she shuttle noves by an
increment to the next fixed position. [137] Fig. 14A-L
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is being rel eased but engaged with a substantially
transversal or longitudinal force that 1is strong

wepwahitd® nove the shuttle and a vertical forPRP€I/1B2807/052556
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is too small to depress the4 shuttle but strong enough
to provide friction between shuttle and the engagi ng
US@Kf mayTB(ﬂb@ﬁse deleh®dysterfsthhthan bexiaapleg aod chdbeedisyethenter. A further
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shithp ln@wgﬁi(ﬁl pré8bin 1B Ml sdilgheleated bpkaAbdBmbhe the said
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sensor to achieve the functions described above for
depressing the shuttle.



[1411 A further exanple of the present application is
a nethod for using a business software application

WG owR/0ed7@ he Excel program sold by M crosoft CeepIB2067/052556
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Rednond, Washington, USA @f the Lotus Notes program
sold by IBM Corp. of Arnonk, New York, USA that
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conput er program for draw ng, drafting, design, visual
code generation, and the like, by controlling a

wW@eog0041M t h t he said i nput device. The cur sorPeDIB2807/052556
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substantially in the sane2direction and by a di stance
proportional to the travel of the shuttle. The
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devi ces may be used to achieve the effects of noving
the cursor, viewport, and focus as described above
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wherein said wheels gear wwth |linear gears that are
affi xed to said chassis. Said shuttle also engages
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respect to the figure whiekh engages gear wheels 2807
and 2803 in sinmultaneous rotation novenents wherein
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shuttle. [158] The present application further
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the angle of the stroke, then depressing the shuttle
t oP@ﬂ hiedn duddeo &bm@&e to théarseio Bartsdrl lieaRis sxabaksnSuimprise

| b th
o PRI BT L b TR E DY r &Y ET R oRhapgones akin o
bythb eundsrof ia¢aichftonectelepbqie, enl attibicdé poies feedbink redaling teg( from a
st%ﬁn{ta‘?ac@ UeE hﬁé ﬁlle'sg:llﬁ%e)&'?rotnbg JWIItltEllfgce% C;%BF@% bels of
I|c Sensors - I ck or
ThiEopY @@éﬁen@@m @h@ ﬁ%ﬁef\‘ aﬁmﬁ%ﬁml@@rﬁwragb%steph%@ ﬁb@b@ﬁ or the

plr B, dihBgaibaRrifiGal veREISIHatiOmay hﬁld&%bft@vhﬁ%fnﬂéﬁents akin to the
el ey,

? .one or nor 1? ts of ﬂ huttl e surface

t h&ffitigighgaice ﬁom%ﬁfl%ig? Q/B{IPI‘?‘C?%@ %? afqrﬁsg%frc‘\mi’é‘?eé |°Heratmg

t heysehawath anMde msmsprmncemey applednt. @ «impértmb @ﬁhfohﬂaa USA and
Sh‘w&lclio%vs% [a eqrgd 8%5%109 Ego %rfl l%%ﬁmt%gé ?1%[8n USA. Said

I nstance uator 'oc
s hlest isecapﬂuf: Dﬁecrmmnhl@ats@ Witk baud irpait deviess piad Is @defdio output port by
gr R¥idH BSmHA{RESn &e%‘fcfe's E&‘ch afs EBQQQQ&E & afddeuyBes: i '1599 r'Said

generatlng a vibration epends on the positjon
of AqCRBONGH tefl} Bay Pr P%edxﬂskﬁflélfi%’ﬁ te &19bHe Phiter whaaingpidaptificial

el g(ﬁt:df mag |be E’!Qstt ®F.as edﬂeﬂblﬂthéﬁﬁoﬁ@&atk}ei hed@lbhorﬂﬂﬁtahﬁhds free set
vi bratin a

ce tt
o eBhE BRI HER ROt F U] SUSeeEioRy may be used as a
Vi mmutmpm@hdzml eerﬁ@edblaaﬂ faanTWeeyandithedikpr ovi de t he

se n%‘b [ﬁ@r ghan am% f{l@@%g{e? k¥ R, sg}/d[ 1?1??{24&%[&% fﬁollr?ﬁej comprising

fee vers over ' '
i na aonV@cAERtlmcun@yb@éfr of g@y@ung eleptrigalotigiays tbatyon P laterdepressing

t hg &l R¥ALd Rk OlﬁlgVZiK Al QBN @h 88w Y sER®r FAPEAREE in most mobile
fromthe edge of the shuttle span area. Further, the

s aletPPaPRSF et GTRRY ITKeY o dsisa t§rBRfe ﬁaeftr%ﬁéﬂ diheolH(et ﬁé‘?}bi?@é‘& acts as an
angn-dffrs@Gich fth’ht efalip@vanaetuied cohiRcsiiivhll€the[sdfd} isbeing depressed;

f [ h
e dGLpTE T TG skl p B3 T on P, LT PP e ipgnnects
desigeds BhdndR2| sabkto cm_nﬁlg aaB weprsepu;ta Qopit thatsacterasigaals A and
cog 3)? Qt\ﬁ{eef Q{CO%QQnt%L&ghf?ecﬁeﬁée‘t £ angas 632 %%h s%?tftﬁfthe con-

sal can m Cr oprocessor systen1 such
asnfa:Up@Sr @@@Faby terpft ped righf agRoeatore BhLUEW key pashirgsgectively. In

gth@urt}ﬁar t@ﬁl‘b§@iﬁélnt dhidisighhls 288d Bladitime @E Vﬁl{ﬂSs iHlok\% in the

ai d i nput dev e conmuni cat i ve

CONATDRH " B S5 S stollai i ftol oy ReRbp S QUpHBIS rght. When the
gehdiat shadt o Ithaa:Wheel ahcwlegnahsslehsaghwavedoith & tmyémkﬂ inpposite
20 4 .P I B2Q07

£ odisaRl P e L RR o 65 BN T e N Bt gyt rom
conpititgéeft.cl i cki ng sounds akin to the sound of

dep
son ﬁglﬁ% B%gﬂ% %&g@#&@ H@%%o&&@ﬁ&ﬁ thé NESE s@é‘da‘i& AQnd B&oes

t one telep one, rtificial voice
f ebaenebihe eoqyenrg of ertues PO Rlall, dé)efmq thee Hregeguenseg repgats. The flip-
: iig 22FGBem$ag b 2Bevsinplidsane aalti@sifAldﬂttﬁé figsg e@ga:yoﬂm@ﬁmsi@res the
a C . e Itens Oon a
Fr ot Coee e Bt Sieube i 4R eHE Shy FRBA Grfgsumes the

S amdemd thied IVa]ue‘a)QlthxefaﬂE%CHdge lf BaYhdrafoke) dehes dbthwarmed B become

t
{ oong R RO Rng &) “*%‘ﬁ be 30 LB Eine (AR GO BRAERLY aga 12 via
syNMGE trgnmﬁora§2%en 02 pit divablent thy Cmpjmc‘gon Peiweesf R1 Jd R2 via

CURRIbS Bansiseelsiohos Qh@22d48$h§§é¢onﬂ}!dﬁgﬁéﬂ'§ch§év§ttﬁe PRAYERHas if the
by M crosoft Corp Rednond, . Washi ngton, USA. Said

hol§tt 3OVseH3M "ée%FleItrSff?ﬁ% RPicthe Fight 46 Sepspigverg gt depressed in an
devi ces and sai d audi o out put port by



renot e conmuni cati on devices such as Bl uet oot h,
infrared, USB, or the like. Said accessory system nay

wheoogsed7as an add-on to nobil e phones, wherei PCEEB2007/052556

[163]

[164]

[165

[166

[167

[168

artificial voice may be cast by a speaker on the
phone or by a headphone in a hands-free set
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arrow sensor. [165] A further exanple of the present
application is an arrow key pad enul at or device
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exanpl es of the invention can reduce the nunber of
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vi ewabl e area. [197] The exanples of the application
al so be applied in order to provide an integrated

W@ 008004m usi ng one set of keys or tools for aPCT/B2007/052556
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maj or operational functionseof a handheld devi ce:
navi gation and control, text input and phone dialling.
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According to the examples of the application, a method of controlling the user

interface of a portable communication apparatus, so that graphical data, requiring a



[ 203] The exanpl es of the application can provide

means for controlling nobile phones, pocket conputers
w@oBHod17@l enents - sensors, joysticks, etc. -PCF/IBQR$2556

on a body in such a way tlat a user can keep it in

hand or carry in pocket. The present application
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manual intervention. The present application can
| everage kinesthetic feedback and snapping to a grid
W@R00p06i170 ons. [ 2091 The exanpl es of the appl i BEL/IB207/052556
relate to conputer control 38levices, and particularly,
to data entry devices which can be used for one or
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delfrr sgrobing, hipyel iqeas and highlighting a reegiiveoisiacdiisp. At et some of
deyll gwiilhble i¢tRR Wbt @RNhER] dredishlaped bo e ddpley amehd G tlme and the
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[222] 3p piThé @iain%]ﬁsa(l)fstﬁe hsp1RbGort Cand8RKod B1IEP P Bagh 0O FRsystem for
ec\:/(;n%r%?linsguacmenu on a display. The menu is arranged as a plurality of items in a loop.
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as desk top operated mce, of the type having a
rotatable ball for pointing control, and which
wo eoosler170 ncl ude depressi bl e sensors whi ch canP@EIB2007/052556
depressed inward to a mai n39housing by the user's
finger for scrolling applications in Wndows or the
| i KRe seldiion @xiangd wih @koftiereapltios atiedfophiRiothe edladter 416 moveable

ac ut er  sof e used h this.muse for. .Interne

ey Baepe S T o BT Contls el S G TR on ne
noirbmgace -chas sdpomédriigqutatiopowith nsiveigest anounslghe [a@p o thEm@ntrol
ex@ém&eec%uﬁgg Egﬁeszggclﬁhg ?Jlétﬁ’% r{?@\n-:n{e?llt %t@eélpthggélgéﬂgp fhd the loop of
devi ces and; nore particularly, to a polnting device

sutg menugThepissang RPpliTeliQH{eRs DAL pesehsarily reReirg @)?qoe rrfgpgement that

betauseiok 8f ares 81 @6 Uisphyand itkcepheden® M AichBSalsol iport other
present agﬁllcatlon I.S capaﬁl nmoving a cursor in
t

. of
weFAUEsst Shrrersive Bedlpysnd e@??@%tions and provi des
ki nesthetic feedback. [218] The exanples of the
application can relate to an appliance whose program
code stored in internal nenory includes a nenu/inage
navi gati on application program which allows the user
to use navigation sensors to view multiple images as
wel | as navigate nenus. The present application does
not normally require nultiple strokes to reach an
intended itemor area. [219] The exanples of the
application also relate to a radi ophone provided with
an operation key which is an up/down key with
multiple functionality for handling access to a nenu
structure. The present application does nornally not
require multiple strokes to reach an intended item or
area. [220] The exanples of the application also can
be applied to a user interface of a nobile station
that includes a display, a keyboard, and an operating
knob for using nmenus. The rotatable operating knob
can be noved between a first and a second position
and, the rotating of which scrolls nenus or changes
the neasure of the set value, and can be pushed to
accept functions and pulled to undo functions. To
i npl enment this, the operating knob is arranged to be
gripped with fingers. The present application is
capabl e of reliable selection novenents in two
substantially orthogonal directions. [221] The
exanpl es of the application also can be applied to a
termnal for wireless tele- communication and a net hod
for displaying icons on a display of the term nal for
wi rel ess tel econmuni cation that includes anong other a
scroll for exanple a jog dial, for scrolling through
i cons and highlighting a respective selected icon. At
| east some of all available icons of the nenu are
di spl ayed on the display at the sane tine and the
scroll can be actuated to scroll through the icons in
at least two directions so that the respective
selected icon is highlighted depending on the
actuation of the scroll. The present application is
capabl e of nmoving a cursor in two substantially
orthogonal directions. [222] The exanples of the
application can also be applied to an i mage contro
systemfor controlling a nmenu on a display. The nenu
Is arranged as a plurality of itens in a |oop. WO
2008/ 004170 PCT/1B2007/ 052556 39



The selection is made with a software sel ector. The
| oop and the selector are noveable wth respect to

w@awhootiner . The control device - that is a rorErIB207AI52556
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positioned on the front faee - has a | oop
configuration, with novenent around the | oop of the
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syste ningh?’clev'i&@&orﬁ%‘éé?/ g{lg 6C &E)gé SH9nd Qfoﬁin@én@oged (‘él@l?l{s,e Wllerein the

the movement sensingc©s m conmprises a gearin
devi ceshititens arpvablgpvitab iveo liseasioassenbl y. [4] | nput

devi cer@acailieN@cd@indns cRim MO8 Rin thheRbek esmPLii’RBssentially
clains .he shuttle is novable within two

wherei n .
di rrensfl%frPé‘Sf?%ﬁmﬁhH%me Y8¥ece according to claim 4,
wher ei Inpuhdevidel dctoraetto chirm, sdsreanthe se@té cahpiises falbatl which is
pad for i.ding th hutt]le. [6] Input device
accor dfoﬁagéﬁl%taé(fqgiu %X,%h?/\%%fr dh the shuttle conprises a
bal | whipghddvice acotrdinglip ylairaldewhengirbthe shatle tohpriggamtjoystick.

[7] 1 nﬂllﬁ{lt &J&/Ydeca%c&ﬁ&%rtg ioHQo fﬁe%h?jﬂﬁkrﬁion\g@ @faﬁhﬁ WHin a sensor is
shuttl e conprises a Joystick. [8] | gfgg}t,édew ce

accor dPiRyided Whigh scapae af bripgeerro PRIViRS 2 fafee sepsipntially
a sens@fhdgdnalnQHé Gl thatbbGs inTofRBERIe t1RfusBe hM@remaining in a

depressed. by applying a force .subst ant %q%h.l

or t hogBBHemss - thwdis hen dheborcenBe Y aiisdt wi th the

user, hpdt deaixei actaordinigrio alaim@nwilereireths eehsst Atpeovitkahatttlireshuttle.

force | \-A#ei [ ] - [ '
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shut t | gystem provides a kinesthetic feedback to the user.
Input device according to claim 10, wherein the detent system provides a passive
feedback, wherein the position of the shuttle comprises stable equilibrium
positions and unstable positions, whereby the shuttle moves from an unstable
position to a stable equilibrium positions without applying external force to the

shuttle.



[10] Input device according to one of the
af orenenti oned cl ai ns, wherein the detent system

W@e@sioaso a ki nesthetic feedback to the user. PAIIB2007/052556

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

| nput device according to @laim10, wherein the detent
system provi des a passive feedback, wherein the

posi ti Dllpuﬁcﬂevﬁd'éeics@‘dhigl t6 0f®Pthe aBFedbi@ined eQirhd, iierdiithe input
positions and . nsta e.P C% olg whereby the shuttle
noves erv(])‘f%péﬂw ?na%clogs Cp%%tia nto a stable

equi | i phudavpesictordmg twoné olithe afipememgnest tkrmalwheori éhe input
ot Meueyalibl es MRAOORIA081 10 EETIHRA0THARE550 41

[12] | nﬁ evli ce accor
af or enBieirgHe dedfeiueh as wqem@uﬁqr flevdcd. Mpilitan igtidgeice according to

provi dggs affte@eithbd €lafBE GRREKR tHeleMctriddp Hifosh@iiof €rom the input

accordi t.0 one, of. the af orenent.i oned cl erein
the i n?ﬁ)?ce 1 BWVé%edrf%W%Fé% IBF rgien e ty %CHPH EivEnt
for thElestoiit Hevicd Mbrdﬁhg@tdi:ﬁm bl glevidogy thel ﬁhlcaSngaof a computer

comput geskfj Lo rho%@ (I)fn P u%nogeeélolng ﬁl s I%%E,%Gl%pga era, of a

t he aforené i ‘one alrﬁs erein

i nf or nmmpmelfm@metchfel domputer kdghdaed of 9 digitl waesl, frorf a computer
ent erl%gné AReiration into the el ectronic device. [15]

El ectroni c device according to claim14 providing the,

f unct i GABPHEr Efoé&%iﬁfé}?mf‘élg%& ppplectipnie dendes acsoshifnte claim 14 or

of a renmi es Q@@élwkom@&evacemughéraion@aimrgaa, dlqﬁa;adewce Wlth a
comput er use, a_conp uter ke oar lg@(}a di g

wat ch, M8¥ot CIES%WBBEGB} 681??8“??6 glagn 1s ngcﬂfﬁp f‘éaned

progr amsﬁtmns obftershhitlervgthepre eleeeciimediposiden efehacarsordiunig that a

to cl I

furt hgfrnmé%lﬁenq of th% sﬂ{lmgjté alp J]g%}gllnﬁﬁ&[ Kgl)\n& tﬁongp(%{/lags %Flovement of
cur sor the\m@plewrth‘t h@ (&mﬂpum positiogroaring display kihigh ip tiaked

det er minpRY,ithposi tions of the shuttle wth

pre-determ ned positions of the cursor such that a

novemehPMBHet PSRy tarcanyling ap eleglEms e ierrasoisling grglaim 14 or

provi desind Sukeseatondd de\iiébefuﬁhéﬁ@fnﬁr@mtgmlsplay device, wherein the
pre-det er m ned gos it

| ink
her et TP Py Bl TR BresUFtefing) BB al piegy i Sath pre-
el ect r datemin@linpgenvderdipigyet onchadisplag. or  cl ai m 15,

the el @81{;\1/&“ L rogr%#e &&of&iﬁ%{be&alﬁpf@éﬂ GhifPI 2 vﬂ{g?e% e pre-

devi ce rogrami s
pr e- dedeipREPqsHING iOBﬂil@ shpttle I‘f@m§ﬁ%ﬁ mqsemws ey the detent system

det er {T}n@eﬁleé H'%@Eadkchtﬁgecﬂic&ﬂ)le@med on the di |SD| ay. [18]

nmpu r ram accor cl.al m
whor o1 ComRlRRh BB GEShringy Tl 1 ohdar 7 gt i e
conpri &ﬂemﬁﬁed p@ithnpbethe shinele doinprite sosiicamwhereotie dentasystem

f eedback Conput er program
accord rOVI og e%‘i%'c 1agan?m? as?dml%§ , Wherein the pre-

det er nCﬂ@gutposnograam scoofdinghte aieuti tclasmes dborpr 1% evhsesin thegngut device
wher e é&:gp&%é Q%nsély h%me RERM H8%aRs b SgﬁQ@tfdf aﬂtlmégboat a prede-

i ncrea [ evel Conput er program accor di ng
one ofteémlélieﬁﬁo%BOl%o 19, wherein the input device

conpr i BR&hod f§lelﬁi§@1ﬁlg a\Mﬂ%ﬁ bﬁfoa cﬁiﬂg‘f—ﬂg {B6 irh Y&tk % adlisplay of an
obj ect _or an afhg)({
electronic deV1 the me comprlsmg the following steps:
- providing an input device according to claims 14 or 15,
- moving the shuttle while sensing the feedback of the shuttle to the user
depending on the position of said shuttle,
- releasing the shuttle upon reaching a pre-determined position.

Method for moving a cursor or for changing the images on a display of an



term ned position. [21] Method for noving a cursor or
for changing the inmages on a display of an electronic

wa@leasoeil7¢ he nmet hod conprising the foll ow ng SPEPEB2067/052556

[23]

providing an input device azcording to clains 14 or
15, - noving the shuttle while sensing the feedback of

th eds hﬁbétfciiud &bvﬁd’é&acd@lﬁ[ng td emaﬁ@im@)rﬁphsﬁﬂgea fes bt ﬂn@ﬂlt@ing the
sal shuttle

C
ot e det iy eI g A b Ry f b FRET4Poh Raching o
cur sor prerdefepmiredangionpodithen omeegedetomipeddinsygeay of an
WO 200 A [
o dﬁ%ﬁ%%&%ﬁ% 5%%%%? 6%? gﬁ% 1@%@ hﬁ&%e;s on afalgﬁ%y &%n
t he d¢lg<§rca1yc dW@raépwdméo §ta@p Oéf:larrré |28a<sqm1glsmg thﬁ étep of ac-
shut t | gvdigRIseNdod @Fot RRNARGEHCAB @ prideerBgtedr
cursor p03|t|on or a predetern1ne§ i'mage. [ 23 thhod
for noving a cursor or for changing the inages on a
di splay of an electronic device according to claimor
claim 22, conprising the step of ac- tivating a sensor
upon the shuttle reaching a predeterm ned position.



