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Descri pti on Device and Method for Providing Electronic
| nput [11FIELD [ 2] The present application regards a
device for providing input into conputers, phones, and
ot her el ectronic appliances. [31BRI EF DESCRI PTI ON OF
THE SEVERAL VI EWS OF THE DRAW NGS [4]Fig. 1 shows an

i nput device, [51FIG « qpVenent sensing
mechanism [6] FIG 3Ai§ég§ﬁiﬂik di ments of novenent
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embggenpnt s of comuni cations interface,

The present application regards a device for providing input into computers, phones,
and other electronic appliances.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Fig. 1 shows an input device,

FIG. 2 shows a movement sensing mechanism,

FIG. 3A-3F show embodiments of movement sensing mechanism,

FIG. 4A-41 show embodiments of movement sensing system,

FIG. 5A-5B show embodiments of communications interface,

FIG. 6 shows an electronic input system,

FIG. 7A-7D show steps of a method for cursor movement,

FIG. 8A-8H show steps of a method for cursor movement,

FIG. 9A-9D show steps of a method for graphic image manipulation with shifting the
image,

FIG. 10A-10G show steps of a method for graphic image manipulation with shifting
the image with optional rewind and repeat movements,

FIG. 11A-11E show steps of a method for entering text,

FIG. 12A-12E show steps of a method for selecting menu items and submenus,

FIG. 13A-13H show steps of a method for navigating menu items with optional
rewind and repeat movements,

FIG. 14A-14L show steps of a method for navigating menu items with optional click
Sensor,

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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[91FI G 6 shows an electronic input system [10] FIG
7A- 7D show steps of a nethod for cursor novenent, [11]
FI G 8A-8H show steps of a method for cursor novenent,
[12] FIG 9A-9D show steps of a nethod for graphic
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for _pavigati n% ms Wth optéi}fgnal click sensor,
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[ 19131(.'}:]29‘ Bs %WSS Iglov\ll\gw onts 09/9 i0 mr(l,gmso or inrll grtnercljtler}/gl scr:lgpping of Fig.
27A,

FIG. 27C shows a longitudinal cross-section of means for implementing snapping of
Fig. 27A, where snapping is optionally disabled,

FIG. 27D shows a view from above of means for implementing snapping of Fig.
27A, where snapping is optionally disabled,

FIG. 28 shows a view of an actual prototype of the application.

FIG. 29 shows another embodiment of the present application.

DETAILED DESCRIPTION

In the following description, details are provided to describe the embodiments and
examples of the application. It shall be apparent to one skilled on the art, however, that
the embodiments may be practised without such details. Some of these details may not
be described at length so as not to obscure the embodiments and examples.

The following description gives an overview of examples of the application.

An input device for an electronic device comprises the following features:

- a still part for receiving a shuttle, the shuttle being moveable by a user with respect
to the still part,

- a movement sensing system for converting the position and/or the movements of
the shuttle. Movements are position changes of the shuttle with respect to the still part.
The conversion provides an electrical information. The movement sensing system is
mechanically, electrically, optically or magnetically coupled with the shuttle.

- an output for providing the electrical information to the electronic device,

- a detent system for engaging the shuttle for providing feedback to the user when
said first moving part is displaced with respect to said first still part, the detent system
being mechanically, electrically, or magnetically coupled with the shuttle. The detent
system can also be mechanically, electrically, or magnetically coupled with the
movement sensing system which is coupled with the shuttle, providing thereby a bias
force capable of snapping or latching of the shuttle at pre-determined positions.

The movement sensing system can be coupled with the shuttle such that a prede-

termined range of movement of the shuttle is transformed into a predetermined sensing
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[20] FIG 17 shows a handset containing two said input
devices, [21] FIG 18A-18E show a nethod for playing
board games using said input device, [22] FIG 19A-19B
show a nmethod for navigatimy spreadsheets using said

I nput device, [23] FIG 20A-20C show a nethod for
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taken up within or on the still part. The shuttle may also comprise a joystick and/or a
sensor which is capable of being depressed by applying a force substantially or-
thogonal on the area that comes in contact with the user, and remaining in a, or
reverting to a non-depressed state when the force is not being applied. The sensor
provides a kinesthetic, haptic and/or acoustic feedback when switching from one state
to another state.

The detent system provides a kinesthetic feedback to the user, especially for the
user's touch sense. A simple 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 positions without
applying external force to the shuttle. The detent system may also provide an acoustic
feedback to the user.

An electronic device such as a computer device, with an input device as mentioned
above provides the electrical information

from the input device for entering information into the electronic device, providing
the functions of a computer, of a mobile phone or of a computer game console.

A computer program for controlling an electronic device comprises a display device
with a movable cursor, wherein the computer program is linking pre-determined
positions of the shuttle with pre-determined positions of the cursor such that a
movement of the shuttle to a pre-determined position provides a movement of the
cursor to the pre-determined position on the display which is linked therewith. The
electronic device may also comprise a display device, wherein the computer program
is linking pre-determined positions of the shuttle with pre-determined images to be
displayed on the display.

The pre-determined positions of the shuttle may comprise positions where the detent
system provides a feedback at a reduced level or at an increased level. If a sensor is
provided, then a click activates an object or an image at a pre-determined position.

In short words, an example of a method for moving a cursor or for changing the
images on a display of an electronic device comprises the following steps:

- providing an input device as described above,

- 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.
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encoder into signals generated by arrow key sensors,
[29] FIG 22C shows a waveform of signals in Fig. 22B,
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ap 1|refc(t:18{1ﬁv as i e 1ntendre1:d %%otvlég Iof fe %Br%%ny k& mg}t prtOV1ede improved visual
feedback to the user. Further possible but not necessary advantages of the examples
may include among others: it provides low-cost, highreliability, and kinesthetic
feedback; provides low power consumption by non-haptic detent systems; provides a
small and substantially flat form that fits on the front panels of PDAs, mobile phones,
wristwatches, and the like; supports blind and non-blind operation; can be operated
with one hand or two hands; can be operated with one or more user thumbs or fingers;
can be operated while being supported against gravity by user hands, while being
attached to a user body part such as a hand or a finger, while being embedded into a
firm stationary object such as a TV control panel, or while being embedded into a
moving part connected to a firm object such as a joystick connected to a console; lends
itself to rapid actuation by requiring a smaller finger or thumb trip than other existing
solutions; provides improved accuracy by optionally snapping to predetermined
positions; avoids misplacement of parts by keeping all its parts and components
secured together during operation and idle time; provides an ergonomic nearly
stationary position of the user fingers and hands by allowing reduced finger travel
without compromising accuracy; lends itself to robust rugged implementations by
protecting the internal areas under a cover; is capable of being implemented

within a small volume by ensuring that all its mechanical components execute
gliding movements wherein each said component remains contained into a sub-
stantially superficial volume wherein each point of said volume is within a small
distance from a fixed surface. Said gliding movement may be for example a
translation, rotation, or combination thereof.

The following examples may provide improved control of movement of a cursor in a
two-dimensional image on an electronic display, improved shifting and switching of a
viewable area in said two-dimensional image, improved text, data, and command
input, improved menu, icon, window, and hypertext navigation and selection, a multi-
speed twodimensional cursor control and viewable image control, and improved input
for computer and video games.

The device comprises a thumb or finger-engaged shuttle, which can be pad-shaped,
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One aspect of the present application is a device for providing input by means of
digital electronic signals, hereinafter referred as the 'input device', as described in Fig.
1, comprising a housing 101 preferrably made of a rigid material such as
polycarbonate, ABS plastic, metal, wood, or the like, a movable member - hereinafter
the shuttle 102 -, an optional virtual grid - hereinafter the grid 106 - of locations for the
shuttle, an optional detent mechanism - hereinafter the detent -, a movement sensing
mechanism - hereinafter the sensors 107, 108 -, optional sensors, and a controller.

The shuttle 120 is capable of being engaged by the user to execute gliding
movements in two directions - directions X and Y in Fig. 1 -. The two directions are at
an angle with respect to each other, which can be a right angle.

The said input device further comprises a still part of a first gliding assembly (103)
and a still part of a second gliding assembly (104).

Grid 106 comprises non-overlapping areas located inside the area spanned by the
movement of the shuttle. The nonoverlapping areas are hereinafter called shuttle
locations. Area spanned by movement of the shuttle is hereinafter called shuttle span
105.
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extends maximally in between two consecutive teeth.

The said detent system may further comprise a mechanism for enabling and disabling
snapping (2704). Snapping is enabled when the spring (2703) engages with the gear
teeth (2705) as described above. Snapping is disabled when the spring is disengaged
from the gear teeth (2705). To disengage the spring from the gear, the spring (2703) is
brought to a compressed position in which the spring cannot reach the teeth regardless
of the relative position of the slider and the base. To bring the spring (2703) to this
compressed position, a collar (2704) that encircles the spring and an inflexible rod
(2702) is progressively moved over the spring to compress the spring, and the collar is
latched to hold the spring. The rod, spring and collar are fixed together in one point on
a bracket (2701).

Those skilled in the art will appreciate that other means can be provided for im-
plementing said detent systems, including detent systems that contain active and haptic
feedback components, combinations of active and passive components, configurable
detent parameters that can be changed prior to usage, and adaptive or programmable
detent parameters that can be changed during usage.

The present application comprises detent mechanisms for providing kinesthetic
feedback in the form of a snap to a predetermined position. Fig. 26 represents the said
kinesthetic feedback by describing the dependency of the force provided by the detent

mechanism to the shuttle. In one embodiment, at each position on the horizontal axis
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by SR @healvquang@()ﬁ%ﬂtﬂlgméﬂw DG ﬁem% eRigiCilie ewvement sensing
toget her during operation and idle tine; provides an
ergonom c nearly stationary position of the user

fingers and hands by all ow ng reduced finger travel

wi t hout conprom sing accuracy; lends itself to robust
rugged i npl enmentati ons by protecting the interna

areas under a cover; is capable of being inplenented
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[62] within a small volume by ensuring that all its
nmechani cal conponents execute gliding novenents
wherei n each sai d conponent renmins contained into a
substantially superficial wolunme wherein each point of
said volunme is within a small distance froma fixed
sumbat@isnai d gliding nmoverrent may be for exanple a

t t t mbi nat th
N A S A e e
nmowemected of maveruens e¢nsing racdhaoisol amdrdickreatensivaged eertiaal sensors.
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s hHPREI N RATFI el 8 Tt Istaition twegfidhe (ifigpurce and the
or hg}tmlgecs)t @(pﬂlaahlaéﬂ; daythafip rpeﬁﬁcﬂlcallw(lﬂ&fﬁiﬂtthda Iig}[t&ﬁ@mrfﬁ(&n the

t oh qlgg(r)l?r?]:g’ #021216 tél fit c?ei{ec 3:\){61}0621 stgfi;e ﬁlg)f\)q 2 )P"“l el%r%ngél'ggd i S%hdmg
deswvwb@dndwweﬂ@ﬂhmgﬂbPMSald i nput device and a host

suc ﬂl AfurtheF HBYIRE t, @leHEr‘lé%OS aZd%e Xﬁ)@%'ﬂof Fg nfpz@ 'afeecurved ina
phone, a_ persona ar assistant, a Fa l"ayer,

r eYistieal phye ophogeal @,thhﬁ figpuplagre viile &%&%@E 398 are stralght
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One as e t he resent a t
F s HlaRRgl Ht SRS sl g FB]andiok Brpitged &
SI dombsts 208 r206nat 367 areesft@rghesb ﬁmt thhsuitadeppinmetd\byake shuttle is
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po¢1yb<ahmmtaﬁ1@nen&8@%ﬁm15108&re aeved withaddst r@dlllti hied ¢lewents 205, 206

a VA e (RNBE 5v1th a@%&ﬁidﬂﬁ&h? bo fHABHS @Hﬁtﬂlﬂ: 8pakl4 curveBRurface.
opt | onal V|rtual - hereinafter the of

id 10
| ocABf Bigshangym tm%lgs%pﬁm Be egpndsdror siaplif %?gtaé atradeoft between
mechani sm - hereinafter the detent -, a novenent
sensi ng nechani sm - hereinafter the sensors 107, 108
-, optional sensors, and a controller. [68] The
shuttle 120 is capabl e of being engaged by the user to
execute gliding novenents in two directions -
directions X and Y in Fig. 1 -. The two directions are
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[70] Gid 106 conprises non-overl apping areas | ocated
i nside the area spanned by the novenent of the

shuttl e. The nonoverl apping areas are hereinafter
called shuttle | ocations. Area spanned by novenent of
the shuttle is hereinafter called shuttle span 105. 6
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t h bs i 1ﬁl)ptﬁe Sithe 950%3131%% At RSAchhYisHSE sﬁ'ﬁ%fl@& tTh\eQ‘ﬂechanism
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( nggélr}lbl Snappi ng is enabl ed when the spring (2703)

engages Ywith the gear teeth (2705) as described above.
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fromthe gear t. to a
cofpYFReY ﬁaan?. W L’ R %WQC%PF %gﬁawépurﬁsé&ﬁand light
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i pis S{ntgro rrpr etﬁ Al ds?rblgtsefi tb on ns 1 &19 and Flgfn,tdg;)te(: qr %21 generates electrical
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The rods 320 and 312 can also be arcs of circles with the same radius so that the rods
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[ 75] The present application conprises detent

mechani snms for providing kinesthetic feedback in the
formof a snap to a predeternm ned position. Fig. 26
represents the said kinesthetic feedback by descri bing
t he dependency of the force provided by the detent
mﬁhmm &fibédaed hethsRulfideddf alsph@Bar gheds.nent, at each

B ade FBLE el ere Dewaedds fftsped in Fig 44 and
dl &tmpmes tveo glhding hotvement aSsegnbli2 wheteen eavh\edidinigonovesnent
d t : t
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qsm i S5RLW taéle AR EE &ma‘nfxg?rpﬁ]rﬁacllil other and turn at
pothietshma Satafthmrﬂuﬁﬂgjﬂlhi the tW6 d€ptwienRladyanck hibngdehegdar rails at the
| .
ac%al%%g&%rp%?cﬁ%éf eérp(gv&:&ﬁp%l &#%%%Vgr}{eﬁtl?)? ﬂ%hrﬁ{)\{lfig pgr.?ﬁf the first
c owsemblyi wigh yeagecbto the abusz@ Iip thisgrpbgdimgntawpegeniscigtieel 403 and 404

f 0§ £ &rQRRddd® o8 M% whh H@ﬁed‘ ‘tfeltle%faﬁH ?@&nsureséhbgﬁfc@ﬁg mBldnfent of the
| arger or substanti all - than the vertica

f oMEEINg datied thed Igeses Ithﬁtah rsﬁt%wathe esing dhe senug pssembly has
Or theWhirh 8 efiuddyre A€ PHeHS 1 arsgerﬁlsly ®pt wah @bssﬁm& afffer&is@ENsns. The

b angi t he .state of..an t|on
ot P e R 55w R 0RO T Bl 1. Fulidia e ofil pare of
i seitepabihe aspfentbdicemay nomgritdvesiagho uat insfead pEtwaplads GiipniB), and

f i ) )
0 (}%t[lb%gﬁ\gg%egg 05 ”4(%23&‘%8{1?% i?]lg 1&H\'Petg)ﬁér§ g{ok/ﬂlgsand still parts (Fig. 4A).
exf@mwthg%%@fl y rmyopomrtSP aafill pari semgrisiga doipparidgnmpving part
cl ésikpri@isObs chpdutd ofd RursiaP aklvemeht iRah e QARL&PSeRE P¥nt. Op-

the user HShln the sensors
tionally, each assembly comprises a detent system that ensures that the moving part

p03|

can only move at preset increments with respect to the still part.

Fig. 4C and Fig. 4D show two gliding assemblies for transversal and longitudinal
movements of a shuttle. The first gliding assembly, shown in Fig. 4C, comprises gear
rails 401 affixed to a housing and gear wheels 402 wherein said gear wheels are
capable of gearing each other and the gear rails while gear wheels move longitudinally
(up-down in Fig. 4C). Bent rod 326 serves as axle for the gear wheels 401 and for a ro-
tational wheel encoder 404. Said wheel encoder has an outer surface affixed to the gear
wheel underneath said wheel encoder in Fig. 4C and a hollow shaft affixed to said bent
rod, wherein said wheel encoder is capable of sensing the rotational angle of said gear
wheel. Said wheel encoder may further comprise a detent mechanism capable of
providing a step movement wherein the movement is biased towards certain rotational

angles. The gliding elements 324 and 325 are affixed to each other by means of
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I -7910pti onal extension sensors (110, 111, 112, 113)

are capabl e of being depressed by the user pushing the
shuttle in one of two directions of novenment while the
shuttle is located at an e’dtremty of the shuttle

span. |-8010ptional vertical sensors (109) are capable

o; adiebiRg 4@ pr Bigs4E a@sﬁm gli(ﬁhgl E{ehﬁp@fuﬂh&ﬁ!&bﬁ@ﬁ?&ﬁollqw shafts such
shuttle or part. of t 1 in a. thi i rectio
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di glating elemeot 32Foandrienbenod fodsBilt gdes throinglchsubaganti@lyasimilar hollow
ri o ok i Y .t ha. N i .

o ke f e deriEht 0L RRAELY the 18R Mleptlil Bt FRTRE aRE i 4D
gi Hadiapktd eroi@p oh Ao arashergRd peinat longitudigaltapd dlasyerppl mpgements

USEH the SNAIACGRRESES BN0addoshst hat is affixed to both
n

o A e B Pl e S Gyt o s
af fonmthingoa bdig akleudil ngd ®hdels The, 40t €14, ansl Whees 414 and 412 run on
shutt]es 0 et el y- conceal eni t hr ough, t he
cotur BT e ERAT IO G FRGEC0U A28 (R H P hEHAE bl e any
Optsicoprild ¢f enshiengsaiycelévapion ofl sard ebeelo hp besbsg theseial axle outside a
bo Bﬂﬁgﬁm | exi bl e menbrane attached to cover 115 which

SO

may a e attached to the shuttle or said connecting
r od Asfgrthergmbadimery of gregyeseRbanphigeliins Shawsindge.4L. Wheel encoders

MeL41edTe el @ hbien £28 18l Perft rédRetsBay Sk A SOBALI gliding

hum dity and dirt canngt enter the novepment sensing .8

reRRAT T S preEPESaxXE St PSRCOrPoFDy EAGroR o fufter

coopnprises a hollonthadt Lt 48vheaphblef exdmting aatdlat®inygliding movements
along the respective rod. Hollow shaft cuffs 484 are affixed to each other by a joint
that permits rotational movement so that said shafts form a variable relative angle
while remaining attached and forming a shuttle capable of being engaged by a user
thumb or finger. Sensors such as 485 may be affixed to said shuttle and capable of
being engaged and depressed by a user thumb or finger.

The movement sensing system can also comprise two gliding movement assemblies
wherein each gliding movement assembly comprises a first joint that is affixed to the
housing, a first bar that is affixed to the joint wherein the bar is capable of a turning
movement in an arc centered at the first joint, and a second bar that is affixed to the
joint wherein the bar is capable of a turning movement in an arc centered at the second
joint. The free-moving ends of the second bars of the two moving parts are joined by a
joint to which said shuttle is attached (Fig 3F).

The sensors may be implemented by an encoder assembly such as the EC10E hollow
shaft type encoder sold by the Alps company of Japan and described in US 6,392,168.
It has either a resolution of 12 or of 24 positions through a 360° revolution. The
moving part of gliding movement assemblies comprises a turning component
connected by a movement conversion mechanism to the rest of the moving part
wherein the turning component is capable of a turning movement at an angle sub-
stantially proportional to the amount of displacement of the moving part, wherein the
inner part of the hollow shaft of the encoder is attached to the turning component of the
moving part of the gliding movement assembly and the outer part of the encoder is
attached to the still part of the gliding movement assembly. The movement conversion

mechanism may consist of gears, rod and crankshaft, or any mechanism capable of
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connected to novenent sensing nechani smand cli ck,
extension and vertical sensors. The controller is
configured to generate electrical signals to indicate

the occurrence and amount ot displacenments. In Fig. 2

t he novenent sensing system may conprise a holl ow
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MECRRIISeRE Eaﬁéﬁgé 16%7 1(182 aa%ﬁ@% 41 ?Fgrea lwaff%@ldr%%?ﬁé?ﬂ to the
to a turning novenent substantially spanning an arc.
Further, the sensors are affixed to the housing and

the sensors are actuated by rods and joints nmechani sns
that ensure the inner channel parts of the sensors

turn at a rate substantially in proportion to the rate
of the gliding novenents of the noving parts of the
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is substantially smaller than the transversal and

| ateral sides of the pad. [98JThe shuttle nmay be

shaped as a stick, knob, pyram d, cone, joystick, or

any shape or conbi nati on ofisshapes that provides a

good grip for the user finger, thunb or hand to engage
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% e shuttle is_preferab aflrmsolld
medVBePsAft Gop. phRedpend: V\éashﬁsgt%péﬁela Jpsticly,a control panel, a remote

control, a watch, and the like. Optionally, said input devices may be secured to the host
or may be built into the same housing as host or as part of the host. The commu-
nications interface may be a wired or wireless interface. A wired interface preferably
comprises for each said input device an output port of said input device, an input port
of the host, a connector cable communicatively connected to the output port and input
port, preferably conforming to a communications standard such as USB - Universal
Serial Bus - or PS2 as showed in Fig. SA. A wireless interface preferably comprises for
each said input device an output port of said input device and an input port of the host
capable of communicating to the output port via a wireless communication protocol
such as Bluetooth, WiFi, or a protocol that uses infrared radiation as communication
medium as showed in Fig. 5B.

The host may comprise a driver software component running on the host wherein
said driver software component is capable of receiving the signals from the said input
device via the communications interface and providing events to software applications
and operating system running on the host wherein the events indicate the occurrence of
the shuttle movements and amount of displacement of the shuttle movements and oc-
currence of depressed state of the sensors. The software applications and operating
system running on the host can be capable of receiving and interpreting the events and

are further capable of changing, shifting, or modifying the image displayed on the
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made of a flexible material or of a body w th hinges
and springs to enable the shuttle to fit closely to
the span surface during novenent of the shuttle. [102]
In a further embodi ment, the present application
conpri ses a nouse ball engaging with cylinders
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2107 can be swapped, the encoders may reside in

different joints than the detent systens in Fig. 21A

and Fig. 21B, the detent systenms may reside in the
rotational joints instead af the guides in Fig. 21C

and the shapes of the rigid arns can be different from
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as‘é’h‘?ﬁﬂh? sawﬁ faxslh fopt eeemidilggationdy anathg if %&6@918@%% the
beseet d the abeft @Mng e @ﬁ@tﬂ@ @o\faﬁdi h ﬁearﬁﬁ 1o® Biikdd ﬂn&h@gﬁd biﬁ @pplying a
ra I's 1 ﬁﬁ@'t at. r i.cat assenbl y .exec ﬁ
o e o e o SRR o Re iR SRS EHL e
of dirdveionof gionahersswhebihy shiitll®o ] mbtingiahd ifhike waﬁnmmivbo
t h0§ n%rfolﬁllér eﬁl%oh rﬂletnlp §f rci m%ﬁl%?l f8r {/lrdﬁ‘} L}gﬁ% t% agt! df%ef)]l%ssing one

asse I es can use
di ¢ff the eaid smsp@cﬁtauwﬁ said R-:@rsoesoatﬁmperarlﬂm@swglam frgm movements of the

asgetlurad Q5 t}{alﬂ ehelshl@lk cdh b Fé\ﬂ/dﬁﬁd%@ﬂﬂﬁl Hptb'a%ﬁe\h&% position
pi eces 104 and 107. The glidi assenbly. for th

setdhertdnevdlg theuesan F[Uﬂ@} léaé‘ﬂﬁfr pigthe fl’ﬁ%‘mﬁ’i“é’é govoment of said
anshuddelchusorhe lcetsbr ldehgage,abfthat @k dudsol@4n move further in the direction

that the shuttle moves even though the shuttle had previously reached a limit of
movement in said direction. For example, the movement towards the right of shuttle
703 from the configuration in Fig. 8C to the configuration in Fig. 8D causes cursor 702
to move towards the right from the configuration in Fig. 8A to the configuration in Fig.
8B. Further, in Fig. 8D sensor 708 senses the shuttle 703 reaching its right limit of
movement, causing the cursor to disengage. Further, shuttle 703 moves towards the left
from the configuration in Fig. 8D to the configuration in Fig. 8G while cursor 702
preserves its position from Fig. 8B to Fig. 8E. Further, shuttle 703 moves towards the
right, thereby changing direction of movement, and it reengages cursor 702 to move
towards the right as well. As shuttle 703 moves right from the configuration in Fig. 8G
to the configuration in Fig. 8H, cursor 702 moves right from the configuration in Fig.
8E to the configuration in Fig. 8F.

In other embodiments of said method for providing input, the cursor reengages when
the shuttle reaches an opposite sensor, when the shuttle is depressed with a higher
vertical force, or when another sensor is touched. Moving the shuttle in Fig. 8, 9, 10
comprises the optional detent effects of snapping to fixed positions in a grid and of
providing kinesthetic feedback to the user when the shuttle moves by an increment to

the next fixed position.
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[111] A further exanple of the present application
provi des an electronic input system illustrated in
Fig. 6, conprising one or several of the said input
devi ces, a conmuni cati ons i8iterface comuni catively
connected to the said input devices and capabl e of
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an input device conprising shuttle 703, housing 705,
and extension sensors 704, 706, 707, and 708 wherein
shuttle 703 is capabl e of being engaged by a user
nmenber to execute |ateral and transversal novenents
wi thin a range of novenent spnanning housing 705. Said
cursor executes novenents in substantially the sane



| 1161According to a further exanple of the present
application there is a nethod for graphic inage -
cursor - mani pulation into said system provi ded

wherei n said nethod conpriges the follow ng steps: the
step of noving the shuttle in one of the two
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that the shuttle noves even though the shuttle had
previously reached a imt of novenent in said

di rection. For exanple, the novenent towards the right
of shuttle 703 fromthe conbigurationin Fig. 8Cto
the configuration in Fig. 8D causes cursor 702 to nove
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and 902 within a frame 903 which delimts a viewport
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19 step of noving the cursor by a predetermnm ned

increment in a direction that is substantially the

same as the direction of novenent fromthe center of

the shuttle span to the edge; the optional step of
shifting the graphic image by a predeterm ned
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secondary cursor 1212. Movisig the shuttle back from
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detent effects of snapping to fixed positions in a

grid and of providing kinesthetic feedback to the user
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[134] Fig. 14A/B,C, D E,F,GH ,I1,J,K L show steps of
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in the sequence. The next graph of the last graph in

one of the sequences is by convention the first graph

in the respective sequence. The graphs are al so

ordered in a second sequence (Fig. 15B) by another
ordering nethod. Mwving the shuttle in the transversa
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23 travel to the next graph in the second sequence.
Preferably, the direction of novenent of the cursor is
substantially the same as the direction of novenent of
the shuttle. Optionally, absleast a third sequence
(Fig. I SC) can be fornmed by an ordering nethod
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software application such as the Excel program sold by
M crosoft Corp. of Rednond, WAshington, USA or the
Lot us Notes program sold by IBM Corp. of Arnonk, New
York, USA that conprise a weer interface containing a
sheet of cells as in Fig. 19A. The nmethod conprises a
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depressed in an 30 arrow key pad. [163] Simlarly, a
left turn of the wheel encoder shaft enables the
connection between RI and R2 but disables the
connection between L 1 and L2, as if a right arrow
sensor were depressed but a left arrow sensor were not
depressed in an arrom1key pad [164] The r|S|ng edge
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1J651A further exanple of the present application is

an arrow key pad enul ator device conprising the said

i nput device and two said converters wherein a first
converter converts signals3of a first wheel encoder of

said input device into signals that enul ate depressing
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transversally in response to noving the shuttle of the

sai d i nput device. 1J701The conponents of one or nore

of the exanples of the present application that are in



contact with a user nenber, such as a finger or a
thunb, may execute a gliding novenent wherein said
conmponents span a substantially flat volune, which
permts the entire mechani st of the present

application to be contained within a small overall
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itten stroke recognition approach, the user

vvr ?qnggc gl%etl?%ﬂ%al ﬁ?flfﬁl& a special device such as
[179] el ebt orendncbquiemerar(2@l (51 hdless29%A dnd BE0E apabteredabnypacressings of

t NG H$ 880 15nd905. When pad 2901 presses against a hole 2902, a contact is formed
between the two wires located immediately below said hole. A controller device com-
municatively connected to said wires detects the low resistance between said wires and
calculates the location of the pad from the known location of wires that have low
resistance.

[180] In another embodiment (2911), holes 2902 and 2906 are centered in the squares
formed by wires 2901 and 2903. When pad 2901 presses against a hole 2902, up to
four contacts are made by the neighboring wire crossings.

[181] It will be apparent to those skilled in the art that the present application can be
practised with varying implementations. Other embodiments may comprise a 2D
encoder with two one-dimensional detent systems (wherein the moving parts are
capable of linear or circular movement) or two one- dimensional encoders with a 2D
detent system, a ball or rectangular shaped pad, or the surface 2902 may comprise
elevated portions. The number of layers in the multi-layered surface may vary. The
layouts of embodiments 2910 and 2911 may be combined as shown in 2912 by having

wire crossings both under and in between holes 2902.



stroke wwth a | arge nunber of collections in the
dat abase to recognize it. [177] Both approaches are
possible with the exanples of the application. The
exanpl es of the present appsication nay avoid
overstretching of user fingers conpared to the
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OBt P D R et et ik B bl B vocem o the
f r o' 9 Neerngiivos reas. toPﬁandllh @en etdns iexberpheiser dfsitddeyphe semt The
ap eké‘hﬁ%ﬂgﬁﬁa ﬁgplfp'tt‘éf ?@%Y&n%ﬁﬁ 't}lreleusg i, a pen or stylus with
oth@?ehanbmrltten stroke recogni tion approaches.
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[ 185e- At N aaeyithiR e 3 arRsS I BYSieEt Tlenprereebapphcaﬂon
present a system and nethod for automatically
switching between witing and text input nodes,
inform ng the systemof the user's intentions so as to
handl e pen events in the manner desired by the user.
The present application can alleviate hand jitter by
avordlng the use of a pen or stylus with a free hand
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[185] The exanpl es of the application also can support
control of a digital watch by displaying a nenu of
choi ces and a sel ector sensor used to designate and
sel ect the desired choice. 3dhe exanpl es of the
application also are capable of traversing a set of
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[195] The examples of the apphcatlon also may provide for a computer input device in
which the functions of both a keyboard and a mouse are realized compactly using a
touch- sensitive pad. The present application does not necessarily require the use of a
touch sensitive pad and therefore the accuracy of the input is not dependent on large

variations of shape of the touch print of the user members.



1J921The exanpl es of the application also can support
the use of a touch sensitive switch and several keys
to allow a user to interface with the Internet. The
present application offers3says of entering data such
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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 capable of moving a cursor in two substantially orthogonal
directions.

[222] The examples of the application can also be applied to an image control system for

controlling a menu on a display. The menu is arranged as a plurality of items in a loop.
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at least two directions so that the respective

sel ected icon is highlighted depending on the
actuation of the scroll. The present application is
capabl e of noving a cursor in two substantially
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application can also be applied to an i mage contro
systemfor controlling a menu on a display. The nenu
is arranged as a plurality of itens in a loop. 39 The
selection is made with a software selector. The | oop
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control device causing corresponding relative novenent
bet ween the selector and the |oop of the nmenu. The
present application does not necessarily require a
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di splay and the present application also support other
sequences of traversing the itens on the display. 40
Clains [1] An input device for an el ectronic device,
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still
unstable positions, and whereby the shuttle moves from an unstable positionto a

stable equilibrium positions without applying external force to the shuttle.

[2] Input device according to claim 1, wherein the movement sensing system
comprises a gearing device such as a moveable lever assembly.

[3] Input device according to claim 1 or claim 2, wherein the still part comprises an
essentially flat pad for guiding the shuttle.

[4] Input device according to one of the aforementioned claims , wherein the shuttle
comprises a ball which is rotatably taken up by the still part.

[5] Input device according to one of the aforementioned claims, wherein the shuitle
comprises a joystick.

[6] Input device according to one of the aforementioned claims, wherein a sensor is
provided, which is capable of being depressed by applying a force substantially
orthogonal on the area that comes in contact with the user, and remaining in a
non-depressed state when the force is not being applied.

[7] Input device according to claim 6, wherein the sensor is provided at the shuttle.

[8] Input device according to one of the aforementioned claims, wherein the detent
system provides a kinesthetic feedback to the user.

[9] Input device according to one of the aforementioned claims, wherein the input

device provides an acoustic feedback.
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el ectronic device further conprising a display device
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[1t6!i~Ie di's plE?e\éfronjc device according to claim 13 or claim 14, wherein the pre-determined
positions of the shuttle comprise positions where the detent system provides a
feedback at an increased level.

[17] Electronic device according to one of claims 13 to 16, wherein the input device
comprises a sensor, wherein a click activates an object or an image at a
predetermined position.

[18] Method for moving a cursor or for changing the images on a display of an
electronic device, the method comprising the following steps:

- providing an input device according to claims 11 or 12,
- 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.



prOV|des a feedback at a reduced |evel . [16]

El ectroni ¢ device according to claim 13 or claim 14,
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the shuttle while sensing the f ack of the shuttle
to the user depending on the p03|t|on of said shuttle,
- releasing the shuttle upon reaching a pre-determ ned
position. 42 [19] Method for noving a cursor or for
changi ng the images on a display of an electronic

devi ce according to claim 18, conprising a step of
nmonitoring the display, wherein the step of releasing
of the shuttle is provided upon reaching a
pre-determ ned cursor position or a predetermn ned

i mge. [20] Method for noving a cursor or for changing
the i mages on a display of an el ectronic device
according to claim18 or claim 19, conprising the step
of activating a sensor upon the shuttle reaching a
predet erm ned position.



