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FI'NGER CONTROLLED COVPUTER MOUSE Reference To Earlier Application This
application clains the benefit of prior pending U-~S. Pr %k onal é%b@y
. Application Serial No. 60/086.170, filed May 20, 1998 b?’ an for
FI NGER CWORA%HD COVPUTER MOUSE, whi ch docunent is hereUV”VH%BFb%Vated
herein by reference. Field O The Invention The present invention rel ates
to pointing devices for controlling cursors on displays for persona
conmputers and workstations and | aptop conputers and the like, and nore

particularly to devices fﬁeEﬁféaﬁfﬁofDE ééﬁﬁﬁ Eﬁf position of a

conput er nouse by flng“" OV A5~ SkgF-ood .“b t nvention The npst
common form of pointing devices for personal conputers and workstations is
t he el ectroni c nouse. Touch pads and poi nter sticks, because of their
conpact natyre, are thF st cq_‘-nly | nt.egrat ed 20" " Novenber 2002 WO

ava!

. 991Q0556 P SGY A ces for |aptop conputers. Mbst

'Tﬁﬁt?rﬁ;sf‘)ﬂﬁ‘#érnsf@% © LA AL LSRR aoplaneth (e | apiop

oroll: ?IPeet’}‘g‘db%L{?z%uT%%?n‘fsi?’Isl'?% doeith %@ﬁcg b’%ﬁ? 6¢ielcbBer shafte.

rorate The SHSRFch e ThEFA AR bt BAGARED SPaetittarea o
FINGER CONTROLLED COMPUTER MQUSE, which document is

) hereby incorporated herein by reference.

Field Of The Invention

The present invention relates to pointing devices
for controlling cursors on displays for personal
computers and workstations and laptop computers and the
like, and more particularly to devices and methods for
translating the position of a computer mouse by finger

movements.

Background Of The Invention

The most common form of pointing devices for
personal computers and workstations is the electronic
mouse.

Touch péds and pointer sticks, because of their

compact nature, are the most commonly integrated
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therewith, generates a quaadrature signal by the use.of two pairs of LED s
and photodetectors. This electronic signal is representative of the

transl ation of the position of the nouse. |In operation, éﬁme nouse

grasped Wyldyokshsse hand, and novenment of the nouse is eff ﬁkﬁ?&?
notion an /or arm notion. The index and m ddl e fingers are p0|sed over
actuator buttons, which can vary from-ope-to three buttons and are
generally |l ocated over the upper distal surface of the nouse. Prol onged use
of the typical electronic nouse necessarily requires prolonged activation
of nuscles ' pointing de@iges6d6561apfop20otpNbeasher M2BE2 1RETOPSI9/ 11054
controlling the wist and arm It is well known that ' such prol onged use
of the arm amdmpuitstrscadscepeirmiitnan esperngdilveosisecss be msedSWdKhas
carpal tunnel syndrome. The el ectronic nouse is preferably used on a nouse
pad which is tesdmrptaip.y an 8.5 inch by 8.5 inch rubberized mat. The
texture on the upper surface of the nouse pad provides traction for the
rubberized ball. Tihe sose conmoa fouse offadlactromidamensehaidesawel of the
el ectroni ¢ nouse such that, in noving the cursor fromone edge of the

di spl ay screaubbseiiredpadd on ehge undee sideberfi 2@ bhdusedf the el ectronic
nouse does not nove beyond the edges of the nouse pad. Many users,

particul arly misaisl Of i dmptopheMimmuseo catised e &mb&ie&QIzresmltsaernm i,nst ead
of the integrated pointing device (e. g., touch pad and/or poi nt er stlck)
on the | apt opoXiNnd THee ks ipad tballde ilsodn aogtadhini ti Gaicorgut er s
now have conputi ng power and di spl ay screens conparable to desktop persona
conput ers. Mumcedelr gLt d aptRel ldenp wotrisraicf iiagrubbseiz &b weskt op
conput er replacenents. The | aptop 20" " Novenber 2002 WO 991 60556

PCT/ US99/ 1105¢h ' turfl EAMRE aitfe $aIGRY YsHipMas asedd £fe f ooty i nt t han
deskt op personal conputers. Many users who use | aptop conputers as desktop

conput er repl ageseNds &f i dritdid AhapHLr Nald Wwdd Beheds & £t é@ni ¢ mouse
as a pointing device.

therewith, generates a quadrature signal by the use of

two pairs of LED's and photodetectors. This electronic

signal is representative of the translation of ££e

position of the mouse.

In operation, the mouse is grasped witﬁ the‘hand,"
and movement of the mouse is effected by wrist motion
and/oxr arm motion. The index and middle fingers are
poised over actuator buttons, which can vary from one
to three buttons and are generally located over the
upper distal surface of the mouse.

Prolonged use of the typical electronic mouse

necessarily requires prolonged activation of muscles



Many users find the use of an electronic nouse to be nore intuitive, and to
provide better contro] of the cursor on the display screen, than the | aptop
* pointer stick. The poisater stick requires an extexnal button to activ%;e a

sel ection after positioning the cursor at a desired | ocaQ oROEMRRE@%spl ay
"screen. TWOOPKEN6 t he sel ection button, the user either haPCT@UHYIWSEi ti on
their digit (usually the index finger) over the selection button or use
anot her digit (such as the thunb) to~cBiek the selection button. Many
users find this secondary maneuver to be cunbersone. The touch pad al so
suffers fromsimlar disadvantages when naking a sel ection. Mre

particul arl yContrrldppgt $henvpagt apdeasmt oftt he werdoknpynchbhekol | ed by
moverrent of the tip of a finger over the surface of the touch pad. Wen a
‘desired | ocaisich prodragedr yse p$ thachem, and wikstacaal sespds, in a |

20" " Novenber 2002 WO 991 60556 PCTI US991 11054 - S the user has to nake a
_di stinct taprepetidiyer Sizessf injuny svebhasadarpad. tubpelifting the finger
off the surface of the touch pad and then hitting the surface of the touch
pad w th the styingirofmet.he finger. Because there is no distinct mechanica
clicking associated with the act of selection, the user is not provided
with an i medi at e Thensdegtiroadisasiouse disgpale fxrabpdoedisiod oxelde®osSA. Touch
pads are also typically provided with external selection buttons, but these
are associ at gehdyvwihti ahhd ss s etitsadvan eag &s Spriedholt \B .Pestichbed for -t hHe

poi nter stick. Unfortunately, however, a typical electronic nouse, because
of its size antbHegrigeshinad,. ddde nextaideowrf dhecappent cnaf@aceeod., with a
nobil e | aptop conputer. To minimze the risk of repetitive stress injury
and to inprovehe mowsspasl pswigles Haraadteichr divic theeismibhdrezed s a need for
a novel electronic nouse that' integrates the pointing and sel ection
functions. Thexlali s Hlscizaedd fhoy mowwmwmlpat adeninaddte sakse t hat can
operate on a nouse pad with a smaller footprint.

travel of the electronic mouse such that, in moving the

cursor from one edge of the display screen to the
opposite edge, the rubberized ball of the electronic
mouse does not move beyond the edges of the mouse pad.

Many users, particularly users of laptops who
choose to use an electronic mouse instead of the
integrated pointing device (e.g., touch pad and/or
pointer stick) on the laptop, find the mouse pad to be
too large.

Many laptop computers now have computing power and
display screens comparable to desktop personal
computers. More and more, laptop computers are being

used as desktop computer replacements. The laptop



20" " Novenber 2002 WD 991 60556 PCT/US99111054 ' - 6 hjects O The

| nvention The present invention substantially overconmes the foregoing
"limtations of typical prior art electronic pointing devig b r hging
an electrgﬂiﬁmﬁg§§e in which the pointing and sel ecti on2Pu fﬁﬁﬁ%ﬂ be -
controlle y a single finger. Thus, the risk of repetitive stress injury
is mnimzed by avoi ding the constant yw&sj and arm novements used to
control the novenents of a conventional nouse. The present invention can be
i npl enented with a optonechani cal nouse or with an optical nouse. It is,

therefore, arcaipheedr Hfgdher 1 By eivé Ny esrha Dle § OF 6 OYE Tiet i nti ng device
controll ed substantially by finger novenent. It is another object of the

present inverddopntd? PéPYONL1 achRpite Py, deMARE e b o e MDARIBIIL Of the
poi nti ng device and the selection button are operated by the sanme finger.

Anot her obj ectofibut &fs pégssaskwﬁee&hﬁﬁtéf + Qp PAOVLERL &Np b £5L 1A € MDuUse

that can operate over a nouse pad wth a small footprint. WO 991 60556 |

"' 20 " Novepherag 002 Bhrda PBy9ditachedt el 8c¥ £on BEOKHESe ORS €L Of the

present invention ' to provide an e?ﬁctronlc nouse t hat a% ows for easy

st orage and dggigygg&tdegygggry O The I nvention

Many users find the use of an electronic mousg-to .,
be more intuitive, and to provide better control of the
cursor on the display screen, than the laptop pointer
stick. The pointer stick requires an external button
to activate a selection after positioning the cursor at
a desired location on the display screen. To click the
selection button, the user either has to re-position
their digit (usually the index finger) over the
selection button or use another digit (such as the

vy

thumb) to click the selection button. Manyﬂﬁseré finﬁﬂn,
this secondary maneuver to be cumbersome.

The touch pad also suffers from similar
disadvantages when making a selection. More
particularly, with the touch pad, movement‘éf tﬁe
cursor is controlled by movement of the tip.ofla finger

over the surface of the touch pad. When a desired

location of the cursor is reached, to make a selection,

A |



The present invention substantially overcones the foregoing Iimtations of
typical prior art electronic pointing devices by providing an el ectronic
" nmouse controlled substantially by finger novenent'_ The transl ation of the
nmouse can be control led by the index finger placed over 2oneN@emper 2002
sél ecti on voodwensse Means for facilitating translation of thecposssninegsa of the
nouse are provided for in the primary selection button. Means for
facilitating translation of the positi-orp 6f the nouse include, but are not
limted to, concave depressions, protrusions, and surface texture having a
hi gh coefficient of friction. Brief Description O The Drawi ngs The
invention is theacseednas tetmake beldisindt rsfrercandde sudfadeollfowi ng
drawi ngs, throughout Wwhich WO 991 60556 20'" Novenber 2002 ,
"PCT/ US9911105%he Boushnpads ieéer doyel ftingtidres fMavgere ofifnither f eat ures,
and further wherein: Fig. 1 is a perspective view of a preferred enbodi nent
_of the presensurfizeatobnth&i gouéhipad andetlérevuittoired theewwffadee nouse of
Fig. 1 being manipul ated by the hand of a user; Fig. 3 is a top plan view
of the nouse shobthei hoBchspad wanth2thei bip nehi he of sdydyy. t IBedearsk of a
user; Fig. 4 is another top plan view of the nobuse shown in Fig. 1, but
wi th the nousthéeengsconat doktédcbymackanital fehipekirod ddmpaissted Fig. 5 is a
top plan view of another enbodi ment of the invention: Fig. 6 is a side
el evational vwgéghothe aeér ofxsebecbionji the nayebei sitiigic ebdidddie nouse of
Fig. 1, Fig. 7 is a top plan view of the rear extension shown in Fig. 6;
Fig. 8 is a swiehehavammedadbtei senstpy figebeck ees £kgeasion of Fig. 6
attached to the nouse of Fig. 1; Fig. 9 is a top plan view showi ng the rear
ext ensi on of BugceBslielngedktédibad t Dohbh padsecané &lso typiaeally

provided with external selection buttons, but ;he§e are
associated with the same disadvantages previéﬁsi;
described for the pointer stick.

Unfortunately, however, a typical electronic
mouse, because of its size and long cable, does not
allow for easy storage, e.g., with a mobile laptop
computer.

To minimize the risk of repetitive stress injury
and to improve the ease of use of the electronic mouse,
there is a need for a noyel electronic mouse that’
integrates the pointing and selection functions. There

is also a need for a smaller electronic mouse that can

operate on a mouse pad with a smaller footprint.



f~."J . 20"" Novenber 2002 WD 991b0556 PCTIUS99/11054 _ g _ Fig. 10 is a
top plan view of still another foam of nouse formed in accordance with the
present invention. Detailed Description O The Preferred Enbodi nments A

preferredwﬁqR@@%gent of the present invention is shown ?¢ Hoyembeng(Q2

particul arl’y ere is shown an el ectronic nouse 100 whi ch“conprises a
housi ng 105 for containing the nmechanical and el ectronic conponents (not
shown) of the nouse, which nechanical anhd el ectronic conponents are of the
sort well known in the art. Housing 105 can be circular or oval in shape,

or any otherggfgggstggtThg fg@éﬁgféfd to be ergonomically suitable. The

side walls I ined inwards, fromthe bottom 11S to

the t 120, ' ' i j | dapt ed
e top 2% PEnbPRRESEAE PnobhCHOhPLEBLESN: BEPPY Soddicdiies huhd adapte

to accommodate thé th ngers of ~a user. nary _ Sis
195 1o pref ofBbrgotngs AimiERE AL O Sy Bleh P PREE prf (e Sg B ARLE TS "
constructi onPBRREATS ERGAGEReRY BFOVIORRd 8D PREFRHRTACARE: $4d bal T (not
zhone) |96t Gfs R, R, BBSATRA Rofl ohRBLRARC ot EEBhEY HELBL ! he o oY
ad. Anot her CERESEIHEY Dag SHBRSS ARPSBErcar et i bRcabtER BF Comonent
i detect s RS S TR ShohttpageRy buak s CRger 1 e
constant wrist and arm movements used to control the

movements of a conventional mouse. The present

invention can be implemented with a optomechanicq}

mouse or with an optical mouse.

It is, therefore, an object of the present
invention to provide a pointing device controlled
substantially by finger movement.

It is another object of the present invention to
provide a pointing device in which the movement of the
pointing device and the selection button are operated
by the same finger.

Another object of the present invention is to

provide an electronic mouse that can operate over a

mouse pad with a small footprint.



preferably disposed in the periphery of housing 105, preferably at the
distal end (i.e., theiformard end) 140 of housing 105, to the right and

|l eft of the primary button 125, respectively. The.secong.and third t ons
130, 135, function sinilar to the "right" and "mi ddl e" g%tﬁ'gﬁgmé?’ %&?%pi cal
t hr ee- but wem98D%56t r oni ¢ nouse. A scrolling wheel 195, for PEITUSIHLI0BY
scrolling, is preferably | ocated between the second and third buttons, 130,
135, distally (i.e., forwardly) of the brinmary button 125. Referring now to
Figs. 2 and 3, a small nouse pad 150, neasuring about 9 inches by 4 inches,

may al so be . 20°" Novenber 2002 ' WD 991 60556 PGTI US99111054 - 11
provi ded. Mouse phlH iSoyehyaBRthewreRiehi@F e REgFent KHNANEIPR he art so
as to provide traction for a rubberized ball. Still |ooking now at Figs. 2

"and 3, typichiP Bpevideoanoeleqbronicdreuseusiat mbloms E9BRATH t he nouse
100 between the user's thunb T and mddle finger Mof the user's right hand
N Although skpzagebaudngaploymerteribed in terns of right-handed
operations, it is also possible to accompdate | eft-handed operati ons as
well. The thunmb T and mddle finger Mfit into the conform ng groove 122 in
the wall 110 of the housing 105. The groove 122 al so prevents the nouse 100
from sli ppi ngusfRryhOfb Tieaduvantisioe finger M when the nouse is picked up.
The tip P of the index finger Fis positioned in the depression 155 of
primary button 12FheThzesppénipyanpioni substanthaytytovevnores the novenent
of mouse 100, and thus the novenent of an associated cursor (not shown) on
a conput er difoplegpingr dénitatsonsovfshyphrall prboe artheliechvosicnovenent
is controlled with the user's thunb T and mddle finger M in the manner
shown in Fi gpointamg Seviwesnbyt pobvidisg 200electhenic\Wio09€605S6 20" "
Novenber 2002 , . PC TNS99111054 - 12 vy direction (i.e., distally and
proxi mal ly) icontouitlred Isedshyntlielilygbgndiexeendorgmehtinb Thand ni ddl e

translation of the mouse can be controlled by the index
finger placed over the primary selection button. Means
for facilitating translation of the position of the
mouse are provided for in the primary selection button.
Means for facilitating translation of the position of
the mouse include, but are not limited to, concave
depressions, protrusions, and surface texture having a

high coefficient of friction.

Brief Description Of The Drawings

The invention is described in detail below with

reference to the following drawings, throughout which



finger M simultaneously while grasping nouse 140. Flexing thunb T and
m ddl e finger M pulls nouse 100 toward the user, translating mouse 100 in
“the negative y direction (i.e., proximally) and causing cqrrespondln

cursor noveeBicesskxt endi ng thunb T and middle finger M @%%/W S
away fromthe user, translating the position of nouse 100 int p05|tive y

direction (i.e., distally) and causi ng gorrespondi ng cursor novenment. To
nove nmouse 100 in the positive x direction (i.e., laterally to the right)
so as to cause correspondi ng cursor novenent, nouse 100 is pushed to the

right with tiRymilhr TefEPendeesarkelers tBAoBEgainYRax deaectésn (i.e.,
|aterally to the left) so as to cause correspondi ng cursor nobvenent, nouse

100 i s pushe@nigo fifid He¥f twhtrdtdint:he mddle finger M Alternatively, to nove
nouse 100 in the Xx direction so as to cause correspondi ng cursor novenent,

t he user may bend g gp users é@kﬁ@ethqeglghtaaggefefredZO'" Novemnber
2002 ' WD 991 60556 C'T|U8991 | eft while holding onto nouse 100

wi th thunb Te%y$dgﬁgﬂgagﬂrgﬁa'ﬂgeggﬁngﬂv%aggoguvenent of the cursor is
desired, such as noving the cursor fromone edge of the display screen to

the opposite edge,pipuse j0Q IS JPAGEWItinA1SWEeR BE ¥Rkl ABuWRI be hol di ng
the nmouse with thunb T and mddle finger M For exanple, to nove the cursor

fromthe bot tygy ofy ttlf@uﬁjc% SRAR DG ERD Ky tHe HapR o tah%s@'rspl ay.screen,
first, the user fuIIy ends the user's thunb T and m ddle finger M

translating the §. 1905 gll@t,_egg éblé’i‘f“ﬁfbd D Wha %%%%s shid@nCyhsor to.

nove part way up the dIS pl ay scre he user lifts nouse 100 up off

nouse pad 1505@5@ flexgs 3 hed{ né r| b m)ubﬁpltg‘ﬁf bac%r o \Malseg nouse 100

is off the nouse pad 150 SO as' to toits initial

t 1 03 d 150,
Phe user then oxtchid” thei? Thorbcl S Tnanay Wao i o oo
translation of,mpyge %Oobugnalmneﬁe9956@@&9&%%%&%4%%m Thi's

sweepi ng nDtlon |s f epeat e
single finger of the user;

Fig. 5 is a top plan view of another embodiment of
the invention:;

Fig. 6 is a side elevational view of a rear
extension which may be attached to the mouse.of Fig. 1:;

Fig. 7 is a top plan view of the rear extension
shown in Fig. 6;

Fig. 8 is a side elevational view showing the rear
extension of Fig. 6 attached to the mouse of Fig. 1;

Fig. 9 is a top plan view showing the rear
extension of Fig. 6 being attached to the mouse of Fiél

1; and



the cursor is close to the desired position. WD 99160556 ?Qx PCT%JS99
110 ~02 ~ ' ' - 19 The user may enploy a simlar sweeping nmaneuver to
“effect large cursor travel in the x direction. Byhgrasping\nouse 100 with
thunb T and middle finger M the nmouse can be noved abolR0 aNovgsekrid200& t h
i ndex fing¥@9Iw61566 ng used to activate buttons 125, 130 andpdBbs®a 1054
appropriate. Alternatively, nouse 100 can be grasped with thunb T and ring
finger R, leaving index finger F and m &dte finger Mto activate buttons
125, 130 and 135 as appropriate. Another method of controlling cursor
novenent wi th nouse 10Q is by dragging mpuse 100 with index finger F
positi oned on theF3Gi-ndfy i5utt $QP1P3an; NieweofmahetlsaRkheh fI 9. Mouse
100 can be dragged via the primary button 125, without actuating the
primary butt@f Teusenfosdes:iimgcgosdangey whtibt ShenPERSEREtch (not shown)
having a sufficiently stiff spring. Alternatively, the tip P of the index
finger F may idvgagdoihe sides of the depression 15S in the primary button
125 such that nouse 100 nay be pushed frontwards and/ or backwards and/ or

si deways wit hout generation of sufficient vertical force to activate
primary. button 125. WD 991 60556 - 15 20" " Novenber 2002

~CTI US99/ 110%e thddiess Neaseriqy: igns @ fndhe Ralefes rads Bmbpdpmentssi on ' 160,
best seen in Fig. 1, in primary button 125 that engages the inserted finger
tip P. Traction b weafenyamrembiosimentd off ither prigsentninpséntignaiso be
increased with a material having a high coefficient of

shown in Fig-1l. More particularly, there is shown an

electronic mouse 100 which comprises a housing 105 for

containing the mechanical and electronic compongnts
(not shown) of the mouse, which mechanical ané )
electronic components are of the sort well known in the
art. Housing 105 can be circular or oval in shape, or
any other shape that is considered to be ergonomically
suitable. The side walls 110 of mouse 100 are inclined
inwards, from the bottom 115 to the top 120, so as to
define a circumferential groove 122 which is adapted to

J accommodate the thumb and fingers of a user.

A primary button 125 is centrally located on' the

upper surface of the mouse. This primary button 125 is

preferably substantially equivalent to the “lgft”

button of a typical electronic mouse.



friction. Such materials._.are well known in the art. Small and fine cursor
novenments are best obtained by using index finger F to engage primary
" button 125 for nouse novenent. Vertical cursor novenent i refera
control | egydpyosdossexi ng and extendi ng i ndex finger F agai ﬁQﬁpﬁ)&'@ﬁ[%’é? .
depression 155, causing nouse 100 to nove in the y direction. Horizontal
cursor novenent is preferably controll @@ by si deways novenent of index
finger F against the wall of depression 155, causing the nouse 100 to nove
in the x direction. Once the cursor has reached a desired |ocation, the
user may nmake a s@hectpoatbyctidn chf ntiis cemblegiresnt ngf peousarnaputt on 12S
with the sane index finger F. The foregoing operation of controlling cursor
position, andnecidkdegasebbberbned b3llnloot i skowm) t hecated\®®oUIE®O556
2~t PC C/ US99111054 @2 - . - 16 wuser and is carried out without hesitation
or requiringbattom adél ofothensoo$e} héineetly belliew thegerimkary common
cursor function is to drag an object or selected text by: (1) positioning
t he cursor obutltenddaiSredAabpecernatéesmbodPhentasyi egpbogtanned force on
an appropriate button, e.g., the left button in a typical electronic nouse:
(3) noving tlkaertudieaiopdckdesi(hed phewhd pnwhiaol §8tecebemnsvegehnbe force on
the button, thereby rel easing the dragged object where the cursor is
reposi ti oned.ofTihepimdoskt rielueliveoBosanphttomrpahhingopadat i RhotHEe user
positions nmouse 100 with index finger F such that the cursor is noved to a
desired posi tenyddifente maGr emplonad bpeieHlsmbtisnpaexedeabe to a desired
obj ect on the display screen, the user selects the object by clicking
primary butt @bompdnenthivhiich derecky moRemehBJo# SHEf meueBt rboaegven prinary
button 12S with the tip P of the user's index finger F. To drag the object,
the user mai @iy MlstR1AY-FiistRinibyet @drideewi th index finger F while,
at the sane tine, noving nouse 100 with the sanme index finger F.

A second button 130 and a third button 135 are

preferably disposed in the periphery of housing 105,
preferably at the distal end (i.e., the forward‘end)
140 of housing 105, to the right and left of the
primary button 125, respectively. The second and third
buttons 130, 135, function similar to the “right” and
“middle” buttons of a typical three-button eleétronic
mouse. A scrolling wheel 145, for activating
scrolling, is preferably located between the ;econd and
third buttons, 130, 135, distally (i.e., forwardly) of
the primary button 125.

Referring now to Figs. 2 and 3, a small mouse pad

150, measuring about 4 inches by 4 inches, may also be



WD 991 60556 ~r.-. (r: 20" Novenber 2002 PCT/US99/11854 - 17 In one
preferred manner of usé. the cursor may be ' roughly positioned with

" sweepi ng notions using-thumb T and middle finger 'Mas preyiously described.
“Wen the cursor is close to the desired | ocation on theqﬂsﬁgxé?@%?@@@
conttol oMWQWHEYrsor is effected by novenent of nouse 100P 81188 ex
finger F to engage primary button 125. -' Referring again to Fig. 1, a
scrol ling nechani sm 195 is al so providet for. Scrolling nmechani sm 195 can
be located in front of, or behind, primary button 125. In general, primry

button 125 is |ocajed alpng a _mdline | ongitudi,nal ;axis. Wen the,nouse
enpl oys a rolﬂrgrvlﬁjtaﬁcﬂ fh&m St @Pl‘ﬁ r}isﬁgmﬁé’v ﬁeﬂ‘f“de otfhg‘aﬁﬁﬁégist H&Ei)al | is
.preferably I qcated directly below primary hutton 125 so_as to avoid any
B vel | g ef AERITHTh SHRLAF LGS 198 ComBroaide; LRAES 60 £08 £25 | o
preferably | ocated near .t center of the nouse's body. Referring to Fig.
.5) a nndificéﬂhﬂ?qﬁz?4uP{ﬁisent enmbodi nent provides a primary button 125
| ocated in the forward end 190 of nouse 100. In this case, scrolling nmeans
195 can be | ocat ecF‘b’eﬁ)r PPN NP @t §ii9F252 andyd/o&NBa 20" " Novenber

2002 PCTI US99111054, ' - 1B_. Looking next at Figs. 6-9, there is shown a
rear extensi APSORFIMR A e Y eftqndc MY S i lves JdesPingudde100. Rear

extension 200 is rov& ed fox those users who prefer a npuse with a | arger
bul k not unl iRWSE HAY RRYRRD thRStseReathambe fsiodid dg%efrlmef

conprises a bhody 20S and a pair of formardly-extendin?r .
M of the user’s right hand H. "Although this embodiment

; is described in terms of right-handed operations, it is
also possible to accommodate left-handed operations as
well. The thumb T and middle finger M fit into the
conforming groove 122 in the wall 110 of the housing
105. The groove 122 also prevents the mouse 100 from
slipping off thumb T and middle finger M when the mouse
is picked up. The tip P of the index finger F ig )
positioned in the depression 155 of primary button 125.

The invention provides'two ways to control the
movement of mouse 100, and thus the movement of an
associated cursor (not shown) on a computer display
screen (also not shown).

In one method, mouse movement is controlled with
the user’s thumb T and middle finger M, in the manner

shown in Figs. 2 and 3. Movement of mouse 100 in ‘the



arms 210. Arns 210 are conplenmentary to the nouse's circunferential groove
122, and extend beyond the equator of the npuse's housing 10S, such that
“arms 210 can snap into groove 122 and thereby | ock rear&(ﬁ;gt % g

nouse 100 (I?'eg.gf gxtension 200 is preferably forned out é\? ﬁg&ﬁ g?able .
| i ght - wei a% astic. If desired, rear extension 200 could be torne a
relatively flat upper rear surface 215, 1w th or wi thout additional input
buttons (not shown) and/or an electronic input pad (also not shown) to
permt pen entry of a signature or sketch. O course, where rear extension

200 i ncl udes s 4Gl duttildins( 0re & aftdtadN Oy | AAItpRBmd1938)) ¢ ensi on 200 nust
al so be el ectrically connect ed to mouse 100 so that the si gnals fromthe

buttons or elQe{Hied ML RAE R aie éi@éﬁéﬁ{d%&ﬁ) dnd mAld1eNovenber

2002 ' - WD 99J60556 PCTI'US99J11054 - t he nobuse and hence to the
conput er . Su%@%ﬁlwcgfmmamr@wlmﬁ@ng%m Gt d Nowys- el |
known in the art’ by using sinple nale-female plug-in electrical

connectors. r\_qmmbat E I rqvi de two
addi ti onal butt onrsm;soo 305Tt%r%mxﬁ£%d11%of§n€%fg%§9§%%§ n%b%%ngwl;

confi gur ed tq&ggfd/aéﬁet\h'@ef,ba&l‘%f'atfﬂg moPEYA 6o RN, Séé&altgi

browser, so as to facilitate Wb browsing actions using nou

anot her_ enbo% {;g#%tfoglé,lpe(pr@ enbrbRYREL L9 and NEagd £54 " O mechani caI

activation s pri mar
corresponding cursor movement. Extending thumb.T and

| middle finger M pushes the mouse away from the user,
translating the position of mouse 100 in the positive y
direction (i.e., distally) and causing corresponding
cursor movement.

To move mouse 100 in the positive x direction
(i.e., laterally to the right) so as to cause
corresponding cursor movement, mouse 100 is pugﬁéa té‘
the right with thumb T. To move mouse 100 in the
negative x direction (i.e., laterally to the 1e£t) so
as to cause corresponding cursor movement, mouse 100 is
pushed to the left with the middle finger M.

Alternatively, to move mouse 100 in the x
direction so as to cause corresponding cursor movement,

the user may bend the user’s wrist W to the right and



button 125 is replaced by a pressure sensor wherein pressure on the primary
button 125 by the finger F causes an el ectronic Stgnal to be sent to the
" conputer, and further \wherein the anplitude of the/electr ni.c sign IS a
function of the nmagnitude of the pressure applied by th&0iNguembes %PQ
"~ enbodi mnenwopdosgosss | nvention is particularly useful in graphtoussofitesar e,
where the level of the digital pressure is translated as the thickness of a
i ne drawn on the conputer screen. In dather words, a thicker Iine may be
drawn by pressing harder on primary button 125, while noving 20t "
Novenber 2002 WO 991 60556 PCT/US99111054 - 20 nouse 100 at the sanme tine,
and a thi nnedéfitnahide beldiagnopyor meusend 0Phwishesbumb dnapdi mary button
125. In this enbodinent, the left button 130 and the fight button 135 can
‘be progr ammecdhitddleorfiggeand.t o the |l eft and right buttons of a conventiona
el ectronic nmouse. In yet another enbodinent of the present invention, the
scrol ling wheel 19Benenstasge govenealt iodg thec cupsoer idi siglsdy edo unobser ved
portions of the conputer display, can be programred to nove the cursor on
t he conput er slicdplasy nigvirige thiel cdraoirs faommepehedgee cfatde displey
di nensi onal graphics representation. Yet another use of the scrolling wheel
195 is to prospmEen tta dhectopposdite redges roasel L6 iien meivede Wik iat sel f or
in conbination with any one of the control keys on the keyboard. -21-
20" " Nove~~i bmwe@find n@tbiors Witidte ihwldiaigrdhe moulse Avigdi rithumdp devi ce
conprising a pointing device body for positioning on a surface in both the
xdi recti on anshg-nidabe i Gimgdr . x,For, exanpdredi nad endveeltthearmhrsdnr st
button on said pointing device body for engagenent by the finger for
posi tioni ng sfitrempohatbottaewiehesadibplaytsduddrmntacthmttesp mf dhe ni num
vertical force in the z-direction, wherein said first button includes nmeans
configured fodisppageseréedy £iifdtngerhahesebyrdley féxgaidsathaove t he
poi nting device in the x-direction and ydirection w thout noving said first
button in theugedl sechudn. T 2and\ piddl ¢ nfinlger e, acramsllaging aim|, said
poi nting device including side Walls having a ' . concave surface. 3. A
poi nti ng devi meuaecbodi dijstallyaiwhilch simn dtynx rnamgesiet/heecmmmgtca
general ly frusto-conical shape.

move part way up the display screen. Next, the user

lifts mouse 100 up off mouse pad 150 and flexes their
thumb T and middle finger M, while mouse 100 is off the
mouse pad 150, so as to bring mouse 100 back to its
initial position on mouse pad 150. With thé mouse 100
sitting on the mouse pad 150, the user then extends
their thumb T and middle finger M for additional
translation of mouse 100, and hence corresponding
cursor movement This sweeping motion is repeated‘until

the cursor is close to the desired position. -



4. A pointing device according to claim1, said pointing device having a
plan view defining a generally circular shape. S. A pointing device
according to claiml1, said first button being responsive to an activation
force for wotdoxaesseng a first switch. 6. A pointing devi c@owggﬁﬁg 02
claim5 wherein said first button is responsive to the activatron 57 ce
exerted in an activation direction, saig,first button being unresponsive to
forces exerted in a direction other than said activation direction. 7. A
poi nting device according to claims$S wherein said first button is
responsive to an gaki wdeiromalyokf@loyeht ednifag §R8EpEhGYmARVGVEF dto
direction, said first button being unresponsive to torces exerted in other
than a downvaidedicr Q@krigen cu¥soft Relaeilndnd@yeC) ageerdiBg.to claimil, said
first button being positioned centrally on said pointing device. 9. A

poi nting devi ce aggOiyHapifl@mPuke 3i0d WiithSkhkbt @NahBChidlNg a protrusion
extending therefrom "10. A pointing device according to claiml, said first

but ton havi ng i3 gdePES T ridi¥eCidan bk mOvied Abblld d8VheedaasowdtRy to
claim 10, wherei'n said depression is conplenentary to. the sﬁape of the

finger. 12. Anbhiidiidiew aR AP YMd'Ed Acti¥atel QutkBhsudhag gapr ot usion

extendi ng out of said depression. 13. A pointing device according to claim

L, ncludi ng 2R Q0 & LUGAHbAASIANS! YA et ibtS0edy] aeliskaliognchar ce for
activating a second switch. I4. A pointing device according to claim 13,
sai d second By tan HRING{1af AR Pr fRDe19fg SBin gfr' RSt 1%%%9@-& 15 - A

poi nting device "according to claim 13, said seco button belng positioned
on a. forwar ; irrdber POMSEIREr ; ' is I Rt evice. i
6. A poi nt i ngn(?eevxlzgfe”gd(::écror ding to dc %%I@é# ﬁ@ﬁ%f’%lg’a% ?3 tlrggtntgon
responsive t t hy v i ctivating a third swtch.

17. A pointi glgﬁ’de\r}il%dg Eggc?:ol.r%é nggt%:ﬁcog?gnf‘{l%é said third button. being
located in front olns@ldl fhdSlo® b Wontfs1 ARPI LI dBYGRACEAT N9 L0

claim16, said thir utton bel ng posSitione a forward portion of said

ot fon bei ng Suse 196, £9 Y SEaSEIRS RECEET (o0 ich MR ngi | Ot
devi ce accor%{E?i{fogégl&éé?%is%ﬂg%ﬁzéugﬁj&Ofbgjeljtr}g inl q‘(aq]qis&d bet ween

sai d second on and sai A pdi nt'i ng device according to

claim 1, nclabig 267pL41NG. ™aB8Lof0BCLOh It SURYAL dlepl By Lo

unobserved portions of the conputer display. t1 ng.device

accordi ng to G} hM2lpueabA $559! Ll PoHEANS BEL Ky PGS thOfieskpn a forward

; L g ;
portion of sald polnting device. 2%9 A poi nti1ng device ‘according to claim

21, sald scrolhipaneaBs Hol 0g1BRELLORSH LRV Ol cn ke Lbdsteyt Lo 24

A pointing device according to c urt udi ng a-rear extension

adapt ed 10 be( bt aghbdn] Onafiflg"UShe i 2Pents POLELE RIS according to

claim 24, wherern sal olntin evice conprises a per al groove, and

furthor wher chficsehdcioai X LRISLOR HOIR LRES1RIOR! EfloPr Fmayiant ed to be

snapped into sai roove ast . sard rear extension said .
PoI 10, devi 88uad8: £IH°gRARA! bROLHE URBLAREREA' 195! 20CkRk B eyl 0 ol
but ton i s conPROSPRA FS DSBSt By HO PRsCPS rEVERERT ETEhFHer s o
pol Nt ing devi 88a7R8 bR dtN8ne/Bro2ideRall! LEendSY! §8n0fStfon of
sufficient vertical force to activate primary.button

125.



28. A pointing device according to claiml| wherein said first button is
configured for engagenent by the finger for positianing said pointing
device and further wh in said first button includes a protrusion
extending therefrom 29. A pointing device according to 20"aNavembgre2@h
“said firstwodewswsss i s configured for engagenent by the fingeetassoriioss
positioning said pointing device and further wherein said first button has
a depression therein including a prot+ usd eh extendi ng out of said
depression. 30. A pointing device according to claim1l wherein said first
button is configured for engagement by the finger for positioning said

poi nting device, &ePragsiiesy 1oonplissi AgYaisnedvde BushahlrpEpbrdsiento a
second activation force for activating a second switch, and further wherein
‘'sai d second Bufid-omest |seeit dav iFiof.r dat iof pramd@ryi byttpot 88k BhatA pointing
device according to claim1 wherein said first button is configured for
.engagement bendsgeds e ifrgepies thimgerg tdp @ .poTmactgodebetweennd furt her
conprising a second button responsive to -23- 20" Novenber 2002 a second
activation fdricgdnrtigetR and my ismagat dvd ton 119, mayd aflgot ber wherei n sai d
second button is positioned on a forward portion of said pointing device. _
., 32. A poieneanediovite acudretiiad thewing @ highecoeffdgienti ot button
is configured for engagenent by the finger for positioning said pointing
devi ce, and firidieromonp3uch rmate st dtritwedd kaopondinydéheo axtsecond
activation force for activating a second switch, a third button responsive
to a third activat$malloane fine amirsct innyendritis @ raniktestt, ortaihedt her
wherein said third button is located in front of said first button. 33. A
poi nti ng devilky wstwgdindex of thgem A twhearejages gimd nfa nys tbudiktonod 2i5s
configured for engagenent by the finger for pointing said pointing device,
and further cHoprmsuag movexent. buV¥¢nni cak pomssome riavemesgrdrsd acti vati on
force for activating a second switch, a third button responsive to a third
activation fopreféovabdyt controjledtbyrflexinghmndmktfendingy iwdenei n sai d
third button is positioned on a forward portion of said pointing device.

34. A pointinfidgerc& agedndintheowallhi of 1depressional b ficatsington is
configured for engagenent by the finger for pointing said pointing device,
and further comopsesilf§ &osmowadibuthenyrdipeatiom. t Hear szmorall acti vati on
force for activating a second swtch, a third button responsive to a third
activati on focuesbor mnavemeati ag prefierdbiwi cohtrahbied uby heidewmysi n sai d
first button is interposed between said second button and said third
button. 35. Ampyementgodeundexaféogdiny agathatnthevwhalkiofsaid first
button configured for engagenent by the finger for pointing said pointing
devi ce, and f deplressiompliSsi, ngavsioll thg meuss 100 torwdvenin athemput er

di splay to unobserved portions of the conputer display, and further wherein
said scrollingireandcar.e positioned on a forward portion of said pointing
device. 36. A pointing device according to claim1 wherein said first
button is confi gur @hdeorthengagesoenhalsy rebehkdngedesdredolatatiosai d

poi nting device, and further conprising scrolling means for scrolling a
conput er di splthe tusamoksemake posklectioh blye “cadpitinag”di spl ay, and
further wherein said scrolling neans are positioned on a forward portion of
sai d poi nting dipriedsinly, phkideiryt bugtdeviled adenr dhegshmectindaxl wherein
said first button is configured for engagenent by the finger for pointing
sai d device arfiddert her conprising a rear extension adapted to be attached
to said pointing device. 38. A pointing device according to claim1 wherein
said first button iTheordidysiany foperengageEnicont rohe ihigngar sber
positioning said pointing device and further wherein said first-button is
‘posi tioned at padistiadh,) addy ddieidprdeaa@ttdlodsntiel igfkuidiideP@onthag devi ce.
39. A pointing device according to claim1l wherein said first button is
configured for engagenent by the finger for positioning said pointing
‘device and further wherein said first button forns a recess to receive the
finger for positioning said pointing device relative to a surface. 40. A
met hod for manipulating a cursor in a conputer display conprising: engagi ng
the button of a pointing device with a finger, wherein said button is
responsive to a vertical activation force for activating a switch; and
exerting a substantially horizontal force against the button that does not
activate the switch but is sufficient to horizontally translate the
position of the pointing device relative to a horizontal plane, wherein
said button includes neans configured for engagenent by the finger whereby
the finger earl nove the pointing device in the x-direction and y-direction
w t hout noving said button in the zdirection. 41. A nethod according to

I o~ A1 T T . o o o M . B - e, T Y |



and further wherein said nethod includes: translating the pointing device
so that the cursor is associated with a desired target; and exerting force
on the button in an activation direction) thereby actlvatl t he smntch
44. A net Rpd ogigssg di ng to claim43, including exertlng §¥ 2 the
button in other than the activation direction in an anDunt su |C|ent to
translate the position of the pointingjgevice. 45 A nethod according to
claim43, including scrolling a conputer di splay to unobserved portions of
the conputer display. 46. A nethod according to claim43, including

rotating scr@iér Nendedsscitriled duingi tHodt MEyi tat ibirs MMy dipisiaig ed
portions of the conputer display. 47. A pointing device conprising a first

button adapt 2441 ©ibRaENE8EEINYYof EhaOSerf iR | PiHdWr S d poi nting
device, and a rear extension adapted to be attached to said pointing

device, wherein sgidommBAl Bt 88r IEYAEEL GO | ESUra P Rt @pove, and
further wherein said rear extension conprises a pair of arns adapted to be

snapped i nt Oséﬁéétga()@!éﬂtsﬁ%/as(ip Bbsfelong fIRT @S ONENh@ sai d
pointing device. 48. A pointing device conprising a pointing device body

adapted to b@eQi?QQGGb?QEQSSratéﬂ’Ef a@ﬁy b bt 14l §86t 4 PRe@nfoyedi rection

of an x, y, z coordina . _and utton on Said pointing device body

adapted for Bﬁvﬁﬂeabp'rﬁpfrh%té ghtesh) OQ;gV‘hefﬁé M S8t Gkt PNiANg! udes neans
adapted to be engaged by a finger wher eb y t he finger can drag the pointing

device in _th%g]sléh&e@tve@mran@cyﬁlbbeet @9’%5@% E‘?i’é“xﬂcgu§é" gofhrst button
in the z-direCtion. .A L% A . AA2 L A Aly. An
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In one preferred manner of use, the cursor may be
roughly positioned with sweeping motions using thumb T
and middle finger M as previously described. When the
cursor is close to the desired location on the display
screen, control of the cursor is effected by movement
of mouse 100 using index finger F to engage primary
button 125.
Referring again to Fig. 1, a scrolling mechanism
145 is also provided for. Scrolling mechanism 145 can
be located in front of, or behind, primary buttop_lzs.
In general, primary button 125 is located along a
midline longitudinal axis.
When the mouse employs a roller ball for
determining movement of the mouse, the ball is
preferably located directly below primary button 125 so
as to avoid any swiveling effect when mouse 100 is
moved. Primary button 125 is preferably located near
the center of the mouse’s body.
Referring to Fig. 5, a modification of the present
embodiment provides a primary button 125 located in the

forward end 140 of mouse 100. 1In this case, scrolling

means 145 can be located behind primary button 125.
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users who prefer a mouse with a larger bulk not unlike

a conventional mouse. Rear extension 200 generally

comprises a body 205 and a pair of forwardly-extending

arms 210. Arms 210 are complementary to the mouse’s .-----

circumferential groove 122, and extend beyond the
equator of the mouse’s housing 105, such that arms 210
can snap into groove 122 and thereby lock rear
extension 200 to mouse 100. Rear extension 200 is
preferably formed out of a tough, durable, light-weight
plastic. |

If desired, rear extension 200 could be formed
with a relatively flat upper rear surface 215, with or
without additional input buttons (not shown) and/orlan
electronic input pad (also not shown) to permit pen
entry of a signature or sketch. Of course, where rear
extension 200 includes such buttons or electronic input
pad, rear extension 200 must also be electrically
connected to mouse 100 so that the signals from the

buttons or electronic input pad can be transferred to

& ()- 10% & ()- | "10%x#x& () - z!

()-s!#10%1 H & ()-s}oM !'!x’ DS10% 0&(1Q%i/\& () - @ z‘(%i()%‘ h

Touu! D510, 1 0 D810% (- [& ()-)AZ[<M ! 1109 & () - 21095 B [FSp10s4
%0% " {" & ()-

| &(10%& ()- @ & 10%& ()- @JEM 11" 109% & () - 9%A0% & () - LA10% & () -



& ()- YI0%&' ()- %SdEmb@!!! - s10%& () -) 10%&' () - YL0UKE () - MLOY&' () - yMLO%&' ()-m
109 ()-Gw 5 ~\=!! @0p6 0& ()-!lYZYL0%& () - 9! nYZY%0%0& ()-9 10 10

10817109%& ()-/-10%& ()*& a  !11}72~\=11@0% - "

& ()-LY10% g)&'}sfy,s' I NLO% *' *& ()-!N10% ' & ()-L10% o0& ()-%° 1U%?f&b§?2q02 w
#zX6-\ =! LIVPIIHB& ()-1s,): 10%0& ()- !9, #510% PCT/US99/11054

& ()-19, #s10% B' B& () - &9! 10% 0& ()-! @0%0& () -

HREHHHRH{ YT Ly, 1090VR () - 'L, ' 18949&=()- !!,''10%& ()- 10'0 10'0
10" 0S93MLO% 0& ()-!",/10% ' & () - #) $4$f $$UD&} A 2{ Y7! | y109%& () -

109%&' ()-!109%& ()-109%& ()- y109%& ()-!,'' 1092UZU& () -

D&&& ' ujth® 1MovgeoEnd ) Denae Y the computer. ‘Such an

10- 109& () - +109%& ()-!Xx) 109 L& ()-%40%& ()-"'"0(d(((dE _@!yl0%& ()-10%&
()- $109%&' ()elmabuesal)connepilen-can be achieved in ways well
LL10%& ()-(3)j))))++dE _@!y*10%& () - 10%& () - 10%& () -

1090& () - 100%20¥n - 1R1HB AT Y +a+g; Iy U1sing ysimgwbe fmale-(femadelook’ ()- 10b
10b

10b9310% & (Dlwa inopkectracadopanngctprsg---u. }[< =1 10%& ()-! C$10%& ()- 10

o0& ()-!' 109%& ()- 10% ()-!< 10%F& ()-u. K/ ///+000a?1=
Looking next at Fig. 10, it is also possible to

provide two additional buttons 300, 305 to mouse 100.
Buttons 300, 305 may be configured to activate the
“backward” and “forward” buttons of a Web browser, so
as to facilitate Web browsing actions using mouse 100.

In another embodiment of the present invention,
the electro-mechanical activation %witch of primary
button 125 is replaced by a pressure sensor wherein
pressure on the primary button 125 by the finger F
causes an electronic signal to be sent to the computer,
and further wherein the amplitude of the electronic
signal is a function of the magnitude of the pressure
applied by the finger. This embodiment of the
invention is particularly useful in graphic’software,
where the level of the digital pressure is translgted
as the thickness of a line drawn on the computer

screen. In other words, a thicker line may be drawn by

pressing harder on primary button 125, while moving
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and right buttons of a conventional electronic mouse.

In yet another embodiment of the present

invention, the scrolling wheel 145, instead of
. scrolling a computer display to unobserved portions of

the computer display, can be programmed to move the

cursor on the computer display in the third axis as may

be the case in three dimensional graphics

representation. Yet another use of the scrolling wheel

145 is to program it to act a continuous zoom function

either by itself or in combination with any one of the

control keys on the keyboard.



10%& ()-3 10: >>0@2W @ A} ~?7/
10: ) 109%& () - 8/8109%& () - | QUBLOY%& () - 0109%& () - 109 () -! PYd0%
" & () -- A AAAAAABBr dV7 10:, : 10% () - M 10&& 10&&
10&&! " 110988& () -/ 10%& () - L- 10%& @)L+ 10% () - B. Bf BBRAEY Newgmber 2007
10: ! @109%& ()-FL! 109%& ()-, F 10%& ()-y@L0%& () -
h940%<& () - MH 94 0% () MCD DQDYEEEaBdV? 10 |3+10%&' ()-'H)
: ) e HOAL]

%409 () LlO%&' () -l< f 510%&' ()-GGHOI I | JyV\B @

10! s-109&' () -! QoA 0%uu& ()-!%Pd0% ] & ()-!1%40% "' & ()-!1 %409 () -

Yo 09%hatys glaimediFJKuS4 101 MLOYBE ()-! ' 10%-6~6& () - 109B& ()-: 109B& ()-M

10RR 10RR 10RR! 3$10%RR& () - K3KhKK=LgLLdBuS4
1. A pointing device comprising a pointing device body for positioning on a surface in both the x-
direction and y-direction of an x, y, z coordinate field and a first button on said pointing device body
for engagement by the finger for positioning said pointing device, said first button actuated by a
minimum vertical force in the z-direction, wherein said first button includes means configured for
engagement by a finger whereby the finger can move the pointing device in the x-direction and y-
direction without moving said first button in the z-direction.

2. A pointing device according to claim 1, said pointing device including side walls having a
concave surface.

3. A pointing device according to claim 1, said pointing device having a generally frusto-conical
shape.

4. A pointing device according to claim 1, said pointing device having a plan view defining a
generally circular shape.

5. A pointing device according to claim 1, said first button being responsive to an activation force for
activating a first switch.

6. A pointing device according to claim 5 wherein said first button is responsive to the activation
force exerted in an activation direction, said first button being unresponsive to forces exerted in a
direction other than said activation direction.

7. A pointing device according to claim 5 wherein said first button is responsive to an activation '
force exerted in a generally downward direction, said first button being unresponsive to forces
exerted in other than a downward direction.

8. A pointing device according to claim 1, said first button being positioned centrally on said
pointing device.

9. A pointing device according claim 1, said first button including a protrusion extending therefrom.
10. A pointing device according to claim 1, said first button having a depression therein.

11. A pointing device according to claim 10, wherein said depression is complementary to.the shape
of the finger.

12. A pointing device according to claim 10, including a protrusion extending out of said depression.

13. A pointing device according to claim 1, including a second button responsive to a second
activation force for activating a second switch.

14. A pointing device according to claim 13, said second button being located in front of said first
button.

15. A pointing device according to claim 13, said second button being positioned on a forward -
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18. A pointing device according to claim 16, said third button being positioned on a forward portic

of said pointing device.

19. A pointing device according to claim 16, said first button being proximal to said second and third
buttons.

20. A pointing device according to claim 16, said first button being interposed between said second
button and said third button.

21. A pointing device according to claim 1, including scrolling means for scrolling a computer
display to unobserved pottions of the computer display.

22. A pointing device according to claim 21, said scrolling means being positioned on a forward
portion of said pointing device.

23. A pointing device according to claim 21, said scrolling means being positioned forward of said
first button. ,

24. A pointing device according to claim 1, further including a rear extension adapted to be attached
to said mouse.

25. A pointing device according to claim 24, wherein said pointing device comprises a peripheral
groove, and further wherein said rear extension comprises a pair of arms adapted to be snapped into
said groove so as to attach said rear extension to said pointing device.

26. The pointing device according to claim 1 wherein said first button is configured to sense a
magnitude of a force applied to said button.

27. A pointing device according to claim 1 wherein said first button is configured for engagément by
the finger for positioning said pointing device and further wherein said pointing device has a frusto-
conical shape.

28. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device and further wherein said first button includes a
protrusion extending therefrom.

29. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device and further wherein said first button has a depression
therein including a protrusion extending out of said depression.

30. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device, and further comprising a second button responsive to
a second activation force for activating a second switch, and further wherein said second button is
located in front of said first button.

31. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device, and further comprising a second button responsive to
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a second activation force or activating a second switch, a t rd utton responsive o a third
activation force for activating a third switch, and further wherein said third button is located in front
of said first button.

33. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for pointing said pointing device, and further comprising a second button responsive to a
second activation force for activating a second switch, a third button responsive to a third activation
force for activating a third switch, and further wherein said third button is positioned on a forward
portion of said pointing device.

34. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for pointing said pointing device, and further comprising a second button responsive to a
second activation force for activating a second switch, a third button responsive to a third activation
force for activating a third switch, and further wherein said first button is interposed betwéen said
second button and said third button.

35. A pointing device according to claim 1 wherein said first button configured for engagement by
the finger for pointing said pointing device, and further comprising scrolling means for scrolling a
computer display to unobserved portions of the computer display, and further wherein said scrolling
means are positioned on a forward portion of said pointing device.

36. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for pointing said pointing device, and further comprising scrolling means for scrolling a
computer display to unobserved portions of the computer display, and further wherein said scrolling
means are positioned on a forward portion of said pointing device.

37. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for pointing said device and further comprising a rear extension adapted to be attached to
said pointing device.

38. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device and further wherein said first button is positioned at
substantially the horizontal center of said pointing device.

39. A pointing device according to claim 1 wherein said first button is configured for engagement by
the finger for positioning said pointing device and further wherein said first button forms a recess to
receive the finger for positioning said pointing device relative to a surface.

40. A method for manipulating a cursor in a computer display comprising:

engaging the button of a pointing device with a finger, wherein said button is responsive io a vertical
activation force for activating a switch; and

exerting a substantially horizontal force against the button that does not activate the switch but is
sufficient to horizontally translate the position of the pointing device relative to a horizontal plane, -
wherein said button includes means configured for engagement by the finger whereby the finger can
move the pointing device in the x-direction and y-direction without moving said button in the z-
direction.

41. A method according to claim 24 wherein the button is responsive to the activation force exerted
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43. A method according to claim 40 wherein:

said manipulating includes positioning an object in the computer display;

and further wherein satd method includes: : -
translating the pointing device so that the cursor is associated with a desired target; and
exerting force on the button in an activation direction, thereby activating the switch.

44, A method according to claim 43, including exerting a force against the button in other than the
activation direction in an amount sufficient to translate the position of the pointing device.

45. A method according to claim 43, including scrolling a computer display to unobserved portions
of the computer display.

46. A method according to claim 43, including rotating scrolling means with a thumb or finger to
display unobserved portions of the computer display.

47. A pointing device comprising a first button adapted to be engaged by a finger for positioning said
pointing device, and a rear extension adapted to be attached to said pointing device, whercin said
pointing device comprises a peripheral groove, and further wherein said rear extension comprises a
pair of arms adapted to be snapped into said groove so as to attach said rear extension to said
pointing device.

48. A pointing device comprising a pointing device body adapted to be dragged across a surface in

the x-direction and y-direction of an x, y, z coordinate field, and a button on said pointing device

body adapted for movement in the z-direction, wherein said button includes means adapted to be

engaged by a finger whereby the finger can drag the pointing device in the x-direction and y-
_direction without moving said first button in the z-direction.



