* COVPUTER CONTROLLED DI SPLAY SYSTEM BACKGROUND OF THE | NVERT! 61@&;2 el d:
The present invention relates to the field of display systems. 5 2 rt
Background: In many conputer controll ed di spl ay systems, it is desirable to
allow the user to control the positior of a cursor or the like by.neans j
whi ch ape” externa Yoard For exanple, a usér n’&y
be required to re -Ey— T o & options displayed on a

cat hode ray tube (CRT), or _rﬁgxd;}@gkﬁeb;t Qag RvEydaga i n a diagram format
into the conput @fesdsstem TTT SUCHT struattons traditional keyboard input
systens are not as effective as a cursor control device commonly referred
to as a "nouse. ThePESIANSaIinveptien Sokatay t9 (Fhed-Sield efadiantey

provi des posi$dQa@l, novement signals to the display system
Tradi-tionally, the novenent of wheels within the cursor control device are
coupled to potentioneters to provide signals indicative of an X-Y position
on the displ ay screen (see U.S. 20 Patent Nos. 3,541, 541; 3,269, 190; and
3, 835; 4643. 2 Rp¢ paRigLundst ens utilize rotating balls on wheels which are
in turn coupled to rotate apertures mterrugtlng beans of |ight, thereby

provi di ng posi ti PhAAnY| GRRAuSer sopkeolded fisplay) sYetaMsyodt \ysSdesiznble Nos.
3,892,963 angh 31%":53]&“:250 conttopiﬁe%mi'g:g'ﬁaﬂ%ﬂ% %x@lﬁcﬂﬂ)r

control devices found in the prior art i's thelr cost. %gpl ca pri or
art cursor ch@eass whieh are exhornal fisemfhecnaingenputer kéybascdli r Bopreci se

example, a user may be required to repetitively choose software

10 options displayed on a cathode ray tube (CRT), or may desire to
input data in a diagram format into tize computer system., In such
situations traditional keyboard input systems are not as
effective as a cu:sb: control device conmonly té!e::éd to as a
"mouse®. N o _

15 In a typical "mouse” system, a hand-ﬁeld transducer pzovides
positional movement siénals to the display iystem.
r:aditioniily. the movement of wheels within the cursor control
device a:e.coupled to potentioneters to provide ;ignals
indicative of an X-Y position'on the display screen (3se U.S.

20 Patent Nos. 3,541,541; 3,269,190; and 3,835;464). Other mouse

coupled to rotate apertures interrzupting beams of iight. thezeby
providing positional signals to the d.{spl;y system (3ee u.s'.

- Patent Nes. 3,892,963 and 3,541,521). |
a5 : One common disadvantage of cursor control devices found in
the prior art is their cost. Typically, prior art cursor
controls include costly mechanical parts which require precise
alignment for proper operation. Hq:eove:, it is not uncondon for

these devices to exhibit a loss in accuracy over time 2s the

systems utilize :otatin_g balls on wheels which are in turn {;



al'i gnment for proper operation. Nbreover it is not unconmon for t hese
‘devices to-exhibit a loss in accuracy over time as the - 2 - mechanigs
smearé ‘As conputer display capabilities have becone rore advanced i n f Esap
of user real-tinme graphic interaction, cursor control -devices have becsiE™a
nece ity < n many conputer . system. Accordlng to the present i.nvention there
1S prOV|ded 10 - a computer control |l eq. displ ay systéem having a di'spl.ay .
Wherein a pIurallty of command options are dlsplayed al.ong a. nenu bar-and .
sub-conmand .items corr ondi ng t t ré‘e(gﬂb e Gagemesai d
option-has been sé?%‘?ﬂ"gﬂ‘P AP ndtd §g'ﬁ£ apcd&rgso ﬂitabrrﬁgﬁg for . '
sel ecti'vel y positimopé rigvmoedrm)temﬁ of usen rsal<time g5eERL é'b??ﬁ??gmg fi rst

(di splay means cou f { hakddagtyliel mirypEopuber sai d
Ecll.lggo gm&?ur 51%95&% Rével BécdaBNe Vi minyptanp

menu bar ‘conpri si.fng sai
means coupl ed to. subﬂwﬁursor control neans:for signalling said conputer of
-an option c§0|ce once said cursor is-positioned over a first pre-l -

‘det ermi ned area on sai-d display corresponding to an option 25 - to be

‘sel ect'ed;. second di spl ay.nmeans coupled to sai.d conputer.for ‘generating and.
'dlsplaylng sai d-sub-comand itens correspondlng to sald ‘'sel ected optlon

. , According to the present 1nventlon there ls provlded
_ -10';‘ " a computer. controlled display system having a display wherein
-\‘; L .'" a plurality of command opticns ars dlepleyed along a menu ber_ o
o ' and sub-command items corresponding to each option are dis-
played once said option has been selected, and 1ncluding N
. a cursor control means for selectively positioning a cursor
45 . on said dleplay, comprielng '

first displey means coupled to said computer for
‘generating and displaying eeid menu bar oomprieing seid :
S plurelity of command options; ' : :
20 o _ _ S B
' eignel generation means coupled to said cursor S
control means for eignelling said computer of an option
: S - choice" once said cursor is poeltioned over a first pre-
A . . determined eree on said displey corresponding to an option '
25 to be eelected, - :

second diepley means coupled to said computer for
7”generetlng and displaying seid eub-commend items corresponding_
o %o seld eelected optlon, '
- 30 - -
o , elgnel modlficetlon means coupled to eeid elgnel
o generetlon meene for eltering said eignel to said computer

-

Ity of command options; 20 signal- generation



. positji xd over a second’ predeterm ned area correspondl ng to-a- sub- conmand
T hitem(t e sel ected; - whereby an, optl on and a-sub-cormand item’:s- sel ect ed’5.

.30 si gnal rmdl fication neans coupl ed to sai d $i gnal géner ati on means for.._
~altering sai d signal to said conputer 35° - 3. - once said cursor is

- and .exlec ted by - sald corrputer ' 4 - Pigure lis & perspectlve View of‘ér
cursor control aevice. Fi gure 2 is a perspectlve .of the cursor- control :

~device as it. appears W|thout the Bousdi ng cover. 5 ‘Figure 3is a” = '-'~'_-'

-~ perspective view of the unitary frane of the cursor control device:’ COupI'e-d

~“to the pr |oncediatd resmser Bezpasibioned ¢\Hru§tﬂ9§wd1@1‘9¢ﬁtﬂﬁ!'ﬁl9én%ﬁ° of

- phot o- det ¢ eCOURCbAfkNACIMACES be Bdlbuteust is a further - .
-'-_perspectlve VI W0 9 ﬁ% uni'tary 10 -frame and ci rcuit board of " Figure 3.

~illustrating the p05|t| on of a roller shaft and encoder. wheel . - Fi gure 5 |s
~a . top view of - m&guylé;ﬁbutfmaﬁd and:u@-bmaud .themci.a tsebacbed of the cursor

B 'jconlt__, rol d%\éaca%tacuted by said computar. :

F



Fl gure 6 is a partial view of t he unitary frarre in Figure 15 3

il'lustrating the i'nsertion of. a detector aperture. Figure 7-is a
erspective view of the unitary frame:of Figure 3;,- |Ilustrat|ng the

. pl acgrent . of resi stors on the prlnted CII’CUIt ‘board. - Figure 8 is a

i_pers ctive view of the. coupling of -the 20 "u jtary frame cage -and pr1 nted.
ccircuit board conbi nation .to the hou5| ng base of the cursor control devi ce-._*-__'--:._

Fi'gure 9'i's a.persp %z%éﬁ‘ﬁ!i@ pl acement of the control
swi t'ch wi thin the h%élk%g ase | .gure 1 I'S the perspective view of. the"
final .assenbly 25 "of the cursor control ewcie |IIustrat|n Ei? &Jtlr_\__g'
‘of the cover' and base . pdigpems &8 ﬁﬁ&‘%ﬁﬁ‘ﬁ’g' Fifird CHEEOF SR Crve

view il1lust rating the i rﬁe;;,r,hog 9k gngyg{,,&fughegf | oating and rot atl ng
bal |, Figure 12 is a di agrammat i cal lustration-of the alignment 30 of
‘the photo-enitters in relationthe cursen eaptsabrderise as it-pppaars;withouy
di: agramrat ical illu ! anpl.e quadrature output of .the cursor
control -device.indi cstg'[ i {‘/é’eu%g?g)gwe?ocat ians on a display-systemFigure 14'is
‘a diagranmatical Bl ust ratgmn Dfisaa "gurispedoirs’ viewnafh thisawn idiasy aeamq:pgur e
15.i s a black dlagr S 0, i e -
present i nventi on- tgtrgh%'ﬁﬁ"g 'i%p‘ggjr?(s&%n g‘%is‘&c:g% éhd" %ﬁ)ﬁty& cls.:éﬁflt qy“&g
puI 1 - dovvn menu bar shisep! mustrating the placement of photc—detectcrs and the

coupling connector. '_ C

_ Pi.gur.e 4 is a turthe: pe:spective view of the unita:y

10 treme and ci:cuit hoe:d ot Figure 3 illust:ating the' posi.tio':
. of a roller shaft and encoder wheel. ' |
. Eigu:e 5isa top view of the unitary t:ame and pzinced_ '_ .
__"circuit board of the cursor contral devics. - _'
| . ngu:e 6isa pa:tiel view o£ the unitacy frame in E’igu:e o
15 _'3. ulust:ating the £nsertion ‘of a detector aperture. g
. ‘Pigure 7.is a pe:spective view of the unitary frame of
-._!‘:I.gn:e 3r, illust:ating the placement of resiete:s on che e
printed ci:cu!.t board. - ) -
Pigu:e 8 is a perspective vf.ev of the coupnng of the
: :'_ 20 unltety trane cage and printed ci:cui.t bda:\l combination ..o_
a \./ R R the heusing base of the cursor control device.

o Piguce 9 is a pe:spect:lve view nlustrating the plecementz B
of the ccnt:e]. switch within the housi.ng base. _ _

S Piguce 10 is the pe:spective view of the final essenbly' _

' 2‘5 ._08 the curscr control cbvice 111nstrat1ng the ccupling of. the
cover and base porti.one of the housing. | i '
' ugu:e 11 is a pe:speccive view illustrating .ae_"_- :

‘ 1nserucn or. r.emoval. of the tloeting and :eteti.ng ball._ ‘ |
!‘1gu:e 12 is a diegrammeticel nlust:atien of the e].ignment .
30 of ehe phcto-emitte:s i.n :elation to ‘each encoder disc.



: 6 - DETAILED DESCRIPTION O THE I NVENTION: A cursor control device having -

T oparti cuI ar application for usé in conj unction with a conput er di spI ay.

- syst e d| sclosed. In the faollowing descri ption for purposes of . o
o expl a - speci fi ¢ numbers, materials and -confi gur at’i-ons -are€ set forth
- .in 5 der to provide a thorough understandi hg of the present -inventi: oh’f'-
"Hovvever it-will 'be apparent-to one .skilled in the art, that t.he present '
‘i'nvention may ‘be practiced w thout. the spSei fic. det ails. .In other' -« .. =«
instances, well kﬂcW} S t a cal bl ock dr agr am’
formin order. not to 10)ifj gg‘ﬁr&eP i%q‘\g?éégﬁf P entr %?’r‘"ﬁrn‘réc‘e R
Referring nowttadritgur @utput bfirkhehelrdor WohiolCASV1EE! indilitied i S shown e

which i s- coug | ug 22 ans of a cable 24. As best |Ilustrated- —
in Figure 2 ctﬁg 9'58?3? ¥R BlsngYr?(?Ftﬁﬁbs a cover 25.and .a bass 26 upon’ . .-

~whi.ch the internatiguee kihgs d Saiagfasintuti ol i{C Pusticat o RES&hpull Afowiie 1~ be .
‘apparent’ fromthe di éiussr on -which follows, cursor control unit 20 is -~ " .. .
" desi gned . t e84 sRRT, L8R | y in mind, while providing very close

“toler ances and hrg}guxeYlslqs hlmdw&ﬁéﬁl}h ﬁfw%&in)}viﬂ QQ& d’?%c\%ﬁt.oh”.-'.:.- |

Figures 3, 4 and 5, a prenolded unitary 20 frane 287is provi

" includes a d(?rﬁ!&’mﬁfériﬁgdfmf ﬁPeMFytmengimrteedtwluupptm apds 31, 32
and 33. As i UsHééfﬁTe&Cl:omi‘dﬁaé)%Sﬁ‘?"jpui‘ﬂ%oaa eﬁu%ﬁpgfg% gubstantialiy at 9 .

"degrees with respect -t o one. anot with cu Hg oriented 5
~general |y symretrically opposite the other cut-outs. In 25 additi on-, '

.;-_-frarre 28 includes a pI urality of bosses sfots and



L F .
i"shaped stens. of mat er i aI whi ch when. pertl nent will be discussed in
~specjfi.cation. .The frame 28 i's conpri-sed of .a-plastic material (¢
N 'polycar bonat'e) whi chis i npregnat ed with a l-ubri cant (e g.. Tefl.on)\ .
f,Ldurl ng 30 .= 7-- operation. and. throughout ‘its useful 1ife, cursor
L uni‘t20 does- not require the additi-on of either wet or dry | ubri cants
{ “Frame 28 i's nounted on a pr| nted circuigt _board 34 to facilitate el ectrlc_al
f'_fconnect i-on betrween the vari'ous &l ect ri cal elenents 5 within the unit .
. Electrical connectB&l SCRIPTEON, 3'; gﬁee Flhgure 3% to. Ithre
- ‘unitary frame 28 such -that. connector. pins pass through a.rectangul a
sl ot Sg t hrough the" fra "F?Prt rentTpt devics, aving,earsirulansanplicatien for __
*.-di scussed, cable , Gse is mhgaictioalish faouqmlpodeﬁ m&ﬁlgycsys%aﬁ i@Od!%sE:Qtsédzlot arzg S
“‘through 10 connect ure ers N
Ty nsertged into. slotg‘czfgg dﬁg ‘{ihéud%%ﬁ p%%o %"5???9& §x?§a5'ﬁﬂ‘1b°"am1ay from . .-
. the dome-30- (note $NPSLFismourhers; metearials a:lldowmff-gurﬁtgmsea& pat tfoatH \tn
‘inserted). . Upvgr d&weemaeashﬁaeqi 'tﬁ&roﬁfhaarnﬁe éhsl 05 yrtions of-

' h tt 40, as e em from-bern R
'g??n I Sm Y, e[WO phoﬂﬁ'e‘a QCt (tﬁ"{')"é’g"eie ’gkr@ #?Er%&’?%%@"ﬂ%‘%gﬁq dartheso int o-.._ :
- slots 47.in° eac?l ofrtt Matdtlueapresenapmveutm hdy. behastwureuﬂggﬁfgugglel gnegn S
_-out.war dl ext-endi Sl
\(/)\nut h\la(i:]m ées 49 Zorglf g?fn%da%r?ﬁgsra g%qﬁ%ﬁéi-ﬁ;? hﬁg%%‘m‘gﬁa’? bems a?f@rture is. .

then = shoun in diegremmatical or block diagram form in order not to

e 10. obscure the present invention unnecessarily. .
' _'\*/H'* Referring now to kigure 1, a hand held cursor control unit _
. 20 is shoun which is coupled to a plug 22 by means -of a cable 24.
" As best illustrated in kigure 2 cursor control unit 20 includes
" a cover 25 and a basa 26 upon ‘which the internal uorkings _
. 18 of the device are disposed., As uill bs apparent from the f-
L discussion which follous, cursor control unit 20 is designed
- with’ sasa of- assembly in mind, uhile providing very close
_ tolerances and high =Y position location accuracy. =
N | Uith refsrence to rigures 3, 4 and S, a premolded unitary
- 20t-frame 28 is provided which includes a domed housing 30 presently
B havrng three cut-out locations 31, 32 and 33. As illustrated,_‘
- i'cut-outs 31 and 32 are disposed substantially at 90 degrees
- with respect to one another, uith cut-out 33 heing oriented
T generally symmetrically opposite the other cut-outs. In.
' f325' addition, freme’ 28 includea a plurality of bosses, slots and
A shaped stems of material uhich uhen pertinent uill bs
.~discussod in this specification. The frame 28 is comprised of
a plastic material (e.g. pol arbonate) uhich is impregnated
| . with a lubricant (e.g. Teflofr Thus, during
<30 . -



'snapped domnmard |nto pIace Thus each detector aperture 50 houses tmo =
whi ch' face two enttters 40, respectlvely The enttter/detector
ON . operates within the. “infrared region. However, ‘it wll o
ed that -any ‘25 suit.abl'e: wavel engt h may be used in-a particul ar ¢
“In. addltlon ‘presently, ttre detectors 46 |ncorporate i m-egr

-1-detectors 46
- conbi- Az

. appr ae
appl i 8&

"Schnttt trlggers to. prov1de det ector- ouﬂg*ts whi ch nore cl osel.y’ apprOX|nate '

~a digital si g??&F"‘"Mo‘%c‘@d@'l“JWSc’-%Fsé‘é

Wil 30 be dearhbede Lb?e E‘éem“d"ltti% $Peeice'llk§(?&e§%'2té£¥ 1‘&%‘:5:29& fto
%Y | ocations defined on di spllay - .system

‘encoder -assenkfapes528 |1r¥c!'a%%°"aﬂﬂén56b‘é're"d%¥:°®$ H%#%ﬂ By Q?o&g#b’cﬂtqtcs a
4
&% gtpfeﬁgaom& Fg%‘gs%pftﬁa 1 {1ou3 eiesce%gﬁi Teftnm %eams

- signalstindicative of

-.roIIer shaft-
- plurality.of

" generated by !thihiphtiteaunit. emeoemcaa.ot:onmeegdrl helxdexals dmtuaahtércrieer 58 -
~ surrounds each rol 6 .at_.each CtIV .cut out location, a
~i.llustrat ed. qﬁaﬁh& 550@8%\‘% Niad agl?eﬁﬂf'é“gog nPeeR Gﬁa'i (RenneRtdary -
frame 28 by |mar 38 rpgshha.mqaobrzedtssgmzbeiwee etﬂteuQRteﬁt fEaR@ ol Uure 50
60. 10 _over the opposite end of -

d cl : f
%gg";gggf guggég‘g' g‘%ﬁéli) b‘tﬂ’e?%)"&?l Sﬂ'\?ln‘b dotiion of -

and enttters
“the rol ler.

Interrupt

ra | spose

the roller statdctandawmpldaseo%ib Subidy n&anaetuf&hgé 8
each shaft 567is slipped into and carried by a "U aped gqlde o

illustrated,:

59 forned Prd#Pﬂﬁ%ﬁFdP? ext ending. al-i gnment bosses 53 to maintain. each

- T 0_' ler. 1_5 shaft Bp iﬁuﬂt‘;ﬂ@d £H 'E‘i@&?& |30'n phot:eaeq}é&ezgf Ehgres r].z?ifstertSe

_into slots #2 suoh that the emitter portion 1s facing away from

: 'the dome 30 (note that one emitter 40 is shown in Pigure 3

"_partielly Lnserted). Upwardly extending olips 43 are snappedJ;
15
' “being dislodged. 31milarly, two photo-detectors 46 are £nse:ted'

facing the enitters 40 into slots 47 in each of two detector o

_ape:tures,so. As - shown in Pigu:e 6, an outwardly extending

over portlons ot each euitter 40, as shown. to p:event ‘them fzom -

o portion 48 o£ each deteotor apertu:e 50 is augned with guides 49

20

:o:med 1ntegra11y with the frame 28, and the aperture is then

: snapped downward 1nto place._ Thus. eeoh deteoto: aperture 50

25

houses two deteotors 46 which face two emitters 40, respectively.h

.. The emitter/deteetor combinatien operates within the.

-infrared region. Houever, 1t will be apprec;ated that any
'suitable uavelength may be used in a particular applicetion._j

In addition, preaently, the deteetors 46 incerperate integral

o Schmit‘ triggers to, provide detector outputs uhich
_ l more closely approxinate @ digital signal.

40

' Two encoder diso assemblies are ptovided :o conve:t. as will
be desorlbed, the novement of the oursor control unit 20 1nto

signela indicative of x-! locations defined on the display

Y difen SUBPQR, CABEFALoUBHRY { |
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-

carried for-rotation within a hol I ow portion of the detector aperature 50,

. such, that encoder disk 54.is disposed in close proxinityto the aperture 58
‘The' use of - integral lubrication within the frame material, -pernits. eac
shaf® 56 to freely rotate -about its- lLongitudinal axis. As a result of {t

;.abo§éfdescr|bed configuration, the radially glsposed slots 57 of ‘éachh_-

53encoder disc interrupt two 1ight beams fromphoto-emtters 40. The

p05|t|on of ‘the enitter/detector conbination:and. encoder di's¢ i's. such that

when 25 one, beam i SYPEtPy EAGHHRGCARR 2%49803¥ 2t Lnslpded 23 eecasascAbec B a .

slit on the encoder adify ASuptied!edds fH136KSHAde $4) OPETaAllL Ofbnd b@éﬂ eﬁ&a&
.dlsposed within the dome 30 of the frane, and retained such that it Is

- mai ntained i'n cont adtsfiSdhineravidad nirh GaPIWﬁ&tt"fnﬁﬂJ’eﬂéYSQispﬂhé slots
rotation of the bal |s763h!\4:$ hix{ket:?ﬁ p€0tFe 3Qgn80bk i U&Jh&%!igsb{rhﬁh%%?ééoo-n

of each roller shaft 56 and iIts respectlve encoder disc

“di scussed, the b8armemitters j4deerk gyliodsidalogeabecy @tqtble@nsﬂ)fsmohnésIMr
di sc 54" produce sig I e n f [ ile t
O S i et ne” RRARRY, BEREE B PEUIID LRI e WY PReablol W1T

"noti on of- the cur soﬂlbmn‘aﬂed. urBach éncoder d&# Ieseambly 5 a8 rﬁhmal évstthiehe - -

cylindrical contact d for rotation on - :
a fixed shaft' 66, asgggev;é{yg ggﬁ i ngg igﬂf Egng whg%? #,bgRyeen the
shaft .66 ‘are ‘i nsert ddtentbhltpeat@eoso Gathaf sﬁmui:byw Qﬁd amubﬁrg RRs&ms cofp %'ﬂd

7 nd|n u rdl mt he frane' ase.” Weel 64 extends:
0 exte g pv%% ¥. é%e opposite en the :ollet shett 56 (See ?lgu:es 4, s

s

:_Kd)' . -: o end 1). thereby ellowinq rotation of the rolle: eheft and encodez 1

dlsc v:l.th a ninlmun of. £:1ctlon. As illust:ated. eech shett S6 . .

is ellpped into end ce::led by a 'U' shaped guide 59 formed tron
E upwe:dly'extendlng elignment bossee 53 to nelntaln each :olle:_:'
S 15 shate 56 An p:oper o:ientetlon. End Sl ot the ehatt 56 1is.

:carried fo: :otatlon withln a hollow portlon of the detecto:,- o

epeteture 50, such thet encodez disk 54 is disposed in close:
p:oxinltz.to the epertu:e 50. : "The use of
N lnteg:al lub:lcetlon within the frame mete:lal. permlts eech
20 :shaft 56 to f:eely totate ebout its longitudinal exls.
“As a result of the above described conflguratlon, the
redlelly dlsposed slots 57 of eaoh encode: dlsc 1nte—rupt.two-
:llght beeme from photo-emitte:s 40.- The posltion of thef
p“uunﬂuuaucuMmﬁweMemﬁudhcusmhwuwde
Zsl.one beam is fully t:ansmltted. the other ls pertlally blocked by
- a ellt on the encode: dlse._ t wlll be disoussed, ln operetion a
| ' bell 62 is dlsposed withln ﬁhe dome 30 of. the f:ane. and retained
"such that 1t 13 nelnzalned 1n contact wlth both cylindrical
lcontect nembere 58.] !he :otatlon o£ the ball 62 wlthln the dome
30 30 in tucn causes the rotation of eech roller shaft 56 and ita_ﬁ

' :espectlve encoder diec._ As will be dlsouseed, the beamd

B ot



-

_ ;10 through cut out 33 into. the |nter|or of the done 30. The Iegs of a f; o
-~ stapl e_shaped idler. ‘'spri.ng 72 are inserted through passages 73 passing -

't"o-F'i' ‘e 7, resi-stors 76, which are required by the- speC|f|c el ectr-oni cé"_'_,'

- of - the emtter/detector conbi nation, are insertea .into the printed circuit . =

" board 34. TheAterSpRELANS FEOm, Fhe,SetaAtiaR of eashsendodar t hkacc 5hrpsoduse 36

- phot 0- eni t't egggq; pﬁmptw:esmﬁstmcse&er sct.tmoao wﬁh%clﬁé GRhby -

gul ar. to the-horizontal -plane of the frane 28 and circuit board 34,
fetaining the shaft -66-within_§he slot 68 15" .. Referring now. -

- -~.connect ed and sol der.ed i.n. place asS is conventionally done in the art. Wthj_'.-_-_:-'

reference no#t tPERgEhe Jight deams; are, 1!%‘%@@9@@*#&@82&&::&1@ rcuit
assembly i'S gRUYeSEn Yk EQ@ J&@g& %@n@éﬁl”ﬁﬂ\? ‘of “a screw 78. As illustrated, .

" ‘base 26 includes an upwa extendi-ng switch retaining porti-on 80 and

- "a general By ci r cBakk Gauts aw:a.bned‘ agaxez the\cybixirishDdontact-m@hbess 8, |.C

dome 30, “anash A b el 67 wiaphty nSOREs ey FRbATNR pr o Rreimbac B o ‘i’fd"*-' .

desi gned t0 asGmamosteswn anl nr&e:@asl. 861:6 Sagekivnier §1)and3Qnags¥ghatdat bal I o

| 62 may be retained, withi-nth ! Lock Cap .86 i.ncludes-outwardly -
ext enél ng t ahB3es ‘?;tr‘f’tfﬂb‘écf £ °'|" rﬁsef"??cfld by “fﬁ“ﬁ)%]t“ﬁ posngaseBand T

_operation, aexeédinglapwadly t€ron TRkl zeane%m%ueeba' W fsfqomﬁtkte agur sor
control -unit.20, may unlock and renove the -t ock cap 86.fromthe orifice .

t 82 lJy S|rﬁ3Iyt#¥ﬂF3?|?R}‘Pﬁﬁ 33 1nbo the 1ntezio: of the dome 30. The leqs of
‘a staple shaped idle: ep:ing 72 a:e 1nsetted th:ough passages 73

pessing pezpendicula: to tbe hotizontal plene ot the frame 28 and
' ci:cu:lt boa:d 34, the:eby :ete:l.ning the shaft 56 wibhin the slot

L '\_'6'8_'. o ' . _ .
15 . Ref.e::ing how to E'igu:e 7, :esist:ors 76 ’ which ere :equited

o bY the- speciﬂc elect:r.on:l.cs of ‘the emitter/detecto: combination, L
o ' are insertscl 1nto the printed circui.t board 34, ' : -

* The resistors 76 snd assncistad leads from the connsctor
- 36, photo-emitters 40, and photo-detsctors 46 are then

20 | eleet::icelly connected and soldezed 1n plaoe as is conventionelly
' ‘done in the art. T _ y

- with :ete:ence now to rigu:es 8, 9 and 10, t:he assembled
_--f:ane 28 enﬁ cizcu:l.t essenbly is mounted on the base 28 by means -

- of a ec:ew 78.. Ae :I.J.lusttabed, bese 26 1nc1udes an upwe:dly
' : 25-_.'_'extendi.ng swibch :etei.ni.ng po:tion 80 end a gene:elly eircula: ' _
" cut=out orince 82.- As best: shown in Pigu:es 8, 1¢ and. 11, .'
- c!.:cula: o:iﬁce 82 is disposed substentiany below t:he openi.ng. o
"of dome 30, end :l.ncludes outwerdly extending 1ocking ridges 84

i wh:lch are’ designed to eccomnodate e lock cap 88 (See E'igu:e 11),

30 such that beu 62 may be :ete!ned within tbe done 30. r.ock cap
86 includes outwa:dly extending tabs 88 er:anged to 1nte:1ea£

.-‘,



cap such that the tabs 88 and ridges 84 no longer interleaf. 5 . As
illustrated, |ock cap 86 .generally has a toraoidal formhaving a ce
prlflce 87 of smaller dianmeter than ‘cutout orifice 82. It will b
- appaf Fent, that -once-balil 62 is inserted and retained. by | ock- cap 86
_baIT 52 contacts the surface bel owthe cursor control unit 20 ‘and - rotates
i'n response to the 10 nmovenent of the unit enothe surface. As shown in. _
Fi:gure 9, cabl.e 24 is-coupled to.cursor control-'20 through-a female . - Co
-connector 94 whic | egqov h pl e
cable. 24 through%%?ctﬂr]'?g% ggnnglcr:nt %:nggéﬁ%nn'd f\gsfegsg?%%ﬁ\ﬂc% 13?#9 J"h o
retai-ning. porti-on G@moverba Bl 62 tamh wapcl%d:ocmmr tnbf 20hemay \unl o2k 4xmee :

e L o b n PR 3RO B A BB RSB B A S5 gl ™
the conputer di splqp sycH ehat the CabsapPraa@r tﬁangXaN dool;&tq;@niﬁﬂ‘rleaf. ' '

been'sel ect ed. ~sho ure 10, base 26'and.cover 25 are 20 .coupled .
by securing bot% sect i gnélgﬁ'ﬁg%t%otlﬂ@* P A 2anespdly hasop honoidal farm

and ‘base have beemjvlinges: chﬂ:’aﬁ?:iﬁdﬁ%@rdeaﬁﬁdzoakaﬁaéeﬁﬁ:ﬂaﬁ aéﬁ@%@d

as discussed above to retain the ball within the dome portion30.
reference to Fi gur¥kifise 82, 13t wi1dahe appgaentathat anse bathE2 ¥ innerted

‘cursor control - Unifn®Qetsiddd ¥y 1odkosh 867 HHuly O ¥zd§o%°ta'cQ§C\me syctace e.dl :

phot o- det ect ors- 46 are di sposed such tha e ector 1s
_by a'slot of the citlosethdicnzsss cqmmm 20 tapekt mtatsesotﬁy:eppotsalty the’

‘exposed.  Thugg | | erren s Oof notion of the: cursor
th nghé Ockntélg hgr ec

trol over a 30 surtace, . ﬁ'&‘ foti on ‘may al so be determ ned.
_Assurre f or Sake of - exa&plshokhain trhguwrssoeamenu als 39up1%dW9UQﬁrsoxA~°cont:ol

.20 th:ough a tenalt connector 94 which is 1nserted over pins 38.-..
:A switch 90 13 coupled to the cable 24 th:ough electrlcal
- -fconnnceor 36, and is 1nsc:ted within the :etaining portion 80. A 
' _._15 .switch cap 91 forms pa:t of the cover 25 (see Figure 1), and is.
disposed above switch 90 such that the dep:ession of the swltch_
"ucap 91 zorces switch 90 to- electrically close. and theteby signal
the ecnput,e: display systen that an appropt:late X-Y location has
';been selected. As shown in Pigu:e 10, base 26 and cover 25 are

._20 -coupled by secuzing both sections to one ‘another using screws 92.

' -.Iock cap 86 is attached as discussed above to retain the ball
o within the dome portion 30. '

- _' With :o!eunce to Figures 12 and 13, a sample quadzatuze
' '__'25l'__'_output of the cu:sor cont:ol unit 20 is- 111ustrated. A8
o ":p:evious].y desc:ibed. photo-detecto:s 46 are disposed sucb I:hat.'
. if one detecto: is .‘.ully exposed by a slot of the encoder disc -

- _54, the . other detector is only patually exposed. Thus, in

add:l.'-i.on to the 1ncrenents of motion of the cursor control ove: a

30 _sutface. “the direet:lon of mol:!.on may also be dete:mined. Assume

~_for sake of example .th_at.the cursor control 20 is moved. As’

- Once the cover and base have béen’ joined, 'Ban 62 is inse:ted and oo .



|Ilustrated in Fi gure 13 a substantlally di gltal output signhal is

encodg

T reguliaf
Cis oy

#d/over .a surface at a constant speed al ong ‘the X-axis.

if theré.is little novenent of ~the editrol unit along the Y.axis,
_change wi'll occur on-the Y channel s ‘i‘nasmuch as the Y encoder di sk i s not”

bei ng rot aiﬁ%s& fiﬁaﬂ ote( 880 FigilkEantihily mﬁéé%mr gBPif‘tﬁr nill S

systemis

~pair of -ch

be det erm nec oart H?K%P%‘ag? ?ggﬁi’r"%%rggae;rmbly]ans? gl Lfe;?ct'%étfg)eggf??% Iegghmay

provi. propriate.software or

Fittle.

pl ay

channel’ 15cuzmdaxngomtraix 6. udulasp:mmathntnycnﬂmdcwmutt Eyomnd S
softvvare used f qQc ‘deco t he arlous Si and ositioning.the cursor:
or the i kého 3“&%8 gﬂf §§§f%rh W9 cpRt %’p% 3’Htm? %ﬁ‘ée'sklsl“l"gﬂ"?n t he art
t he detai |l st of consbant |dpeeat abeng eoutnehh@.elmzﬂ&flw iaenew 18 Figures
use in-co lunctlon with the

. 14 and 15, ci ay system.and 20 nethod for.
~ cursor - cont'f%"r ‘d(g'\?’v meBh of |3he,copteol jundy. aleag jhe, ¥oax
control 20ckéndeowRLEoddurdofli @Y eyeﬁyﬂém Yhhsudt da0RREO) |

or ‘ot her équivalent circuitr

8 Jiis&lssed,

ee,%ogg:a conputer s
propri ate  progranm ng. of - comput er

- provi ded sE3k thsapol b"rﬂsﬁnﬁszﬂbﬁ sigoigbamntly (gee Eigureridty @hecommand. .

0Pt onso! S0 kel 3l O pEIATR Sy gk 8] knekiudd 38 2V

Tttt | e (forhmee[ Gpr]ozmplo edge deteoto:s, to detect s!.gnal stat:e

transitions. Thus. the signals £:on eaoh pai: of channels nay be

' ..decodod such that the x-! dizeotion o£ noti.on nay be dete:nined_ _

£oz the pazf.:lcula: o:do: of . transition changos ttom ‘each channel

15

.along an nx:l.s. Inasmuch as l:ho pa:tioular: circuit:y and sottwa:o .

o: the like on a. display system will be appa:ent to one skilled

20

1n tho arct, t:he dotails of such w:l.n not be recited: he:oi.n.
Rote:::lng now t:o !‘1gu:eo 14 and 15, a display system and

- used £o: doood:l.ng the va:ious signalo and positioning the cursor - |

method for uso in oonjuneuon w:l.th the cursor oont:ol device 20- .

'wi].]. be deso:ibed. As pteviously disouosed, cont:ol 20 is |

: _i couplod to a d.taplay oyston wa:loh is oont:olled by a compute: or N

other oquivalone ouoott:y. App:op:iat:e p:ognmning of the

- oonputot 13 p:ovidod such that a "menu' bar 100 comprising a

25

varioty of connand opt:ions 1ndicatod by tiues (fot exanple. '1'1,

T2 '!3 oo Tn)p is displayed aor.oss the CRT so:een or the 1ike as .

o shown in E‘igu:e 14. If a parti.culat ‘title (for exanple )" is

. seleotod. one or mo:e aub-oomnand items 104 are displayed by the -

N conputet system below the p:imary menu title. aAs illustrated.

30

the sub-comuand i.tons appear to the user. t:o be puued down" f.:om

“the main menu ba: 100. 'rhe uso: then. selocts a desited item fo: :

-

“.gener ated by each photo ‘emitter/detector conbination associated with each
<assenbly. In the exanple shown, cursor control 20 -would"provi de a
~ spaced out put’ from5 the X channel defectors if the cohtrol
Slml'arly,.._

I S

I

| or Jexanpl e edg"é"'__-'..j.i'.'_
* detectors, u ogdetsuedsngnaoash aphoteonemittenidetdéniss combinghibs from: each



sél ected, one or nor e sub- ‘command itens 104 are dlsplayed by the conputer
system beI ow t he prlmary menu title.  As- rIIustrated__ 30. the sub-conmmand
jtens. appear to the user to.be " puIIed downs" ‘from the nmai n menu bar. 1"
The .user then-selects a desired itemfor _ -execution by the conputer b (.

’ _appT"d‘brlate novenent of a cursor control; -as wll  be described. Al thou#ir/
‘the list of itens 104 are shown for: |IIustrat|0n12)-eI ow menu . title optlons
[err], and [err], in the present enbodiment only one menu -option may be

‘pulled 5 -down and diexeba¥fsh By €hé icFmputse HEAPPHES: NiteOROVERENEIDE a cursor -
execut ed by t he corrputer systemto permt the user to select a particular

menu title and sub- cEORERELI AEnYiLl SodpsSEibadr ¢ Alshough he, of items 104 " -
initially displays. ”E@tebﬁiovﬂronﬂrllﬁhﬂtﬁlemrﬁNeMm&:a@iﬁm&ﬁti&hﬁg}l‘rQ,jaQnd -
14. - A user desiri ng to select a particular title noves. cursor - _—
: control uni t- 20 over &3suls dde prageptispbedinantngnly,ope dieng epkLen BME bsoPukied B

“sending si gnal s ingi.c €a the di splay system for :
correspondl ng nove%en?og}‘ aﬁ:&?%%ira&%%gnﬁ & on the di splay screen. Once - .
‘the cursor ‘is p03| ti oned” othe sgguence 9F ogarek#m pxefution brnethoheelewmma?stem
title selection, - the.,ys S o r.S0 I _'_
t hereby activati ng svmtt% ﬁﬁggfé’ & g??g%\zg | ﬁg‘f‘ﬂ'g ap&f‘ﬁﬂ%yé e‘l ?ﬂd sub:
particular title: has- b:eun&m!l eendu iﬁmucd.mmeurellmpl ayheyclim&eltemnirieny -
ei t her. executes the ne itle I"é‘nét i t'an | éi at.e conmand, ri
di spl dys a set of sub- H8 e R2f ug'er J1‘6’n'1' Gem i‘Pe%“af'r 4n Figure

di splayed, :t he usefo CQnf.i NNafeeOASEITINGS ko Sllett £ 3@ r8icurdd toBLe uﬂg@sneuzsoz**
-ﬁnyes the cursor control over the surface until the - :
R _ -control unit 20 over a surfece, rhereby rotet:l.ng be11 62 wirhin

- done 30 and sending e:lgna].e indicative of x-r locations: to !:he :

d_ispley. sysren for correepondi.ng movement of a cureor or the like

_ . on the' diepley' ecreen'. Once the cursor 13 positioned over (or in

15 .proxinity with) the choeen menu title selection. the. us_e_r

L '-.'depreeses switch cep 91 on cursor ‘control 20, ehereby ectiveting _

swi.tch 99, end si.gne:l.ing the computer systen that the perticular

title has peen lelected. 'l.'_he compuee_r display s_yst-.eu ‘then either

executes the menu title i1 it ‘is an iiumediete comin_enc; or

@0 .displeye - set ot sub-command i.tems for user selection. f"'teme_

are diapleyed. ‘the user con:i.nues to depress switch cap 91, end” _

““4 ©© ... . once again moves the cursor control over the surface until the .
s T ‘displayed cursor lies over or in proximity with the item to be

_ .executed.. 'l.'he ueer then removee pressure !rom ehe switch cap 91. s

- 28 | thereby deecciveting ewitch 90, and indi.ceting to the computer '

. _--."which item is to be executed. ~ - L _ _

'  The conputer system then determines 1f £urrher peremeters |

" are requl.red to be epeciﬂed by the user. If no £urther deta is :

- required. the ccmputer executes t:he item 1ndicated by the cursor

30 polition on the diepley screen. nowever, _i.f. parameters x_nu_st. be

) epec:l.ﬁ_.ed_, by -the uee_r prior to execution a *dialogue box” is



'dlsplayed cursor -lies over. or. in proximty w-th the |ten1to be executed 7;*3,
. The: user t hen renoves. pressure fromthe swi.tch cap-91. 5 AR
: qhi ng switch 90, and i ndiicating to the conputer which itemis to be
. The comput.er systentthen -determines .if further’ paraneters are Z7:

-t hereby

-

. the art. Rathe
__commands, such meéttoraxawlumdlen Ehe\/\nonlpqtreucpmeegs Shes esecute the chosen i ke,
~ “wherein Iarge

_wfrequrr:o to-be

'.{dlsplay scr een.

" _prior ta execu

'systentmhlch d

“-exanpl e, a us

speci fied by the user. - If no further data is .required,

- conputer executes the |ten1|nd|cated by Iﬁﬁ cursor.30 -position on the-.

However, :if paraneters must. be specified: by the user"
tda@mnaa"dh &hegmé:@y" siyStem whidh deépn;d anetmiduspaa;e

|spla§ the .various data, se| ections wh fh are requlreﬂEar
I

delpgbions which afe sequiesd- J95 PEARBIS, 38377 B3,

L

tr“t&‘?

For

cal

~val ues, -etc. .| relfifred R9€BoLARAD PRGN Uz mats, pREify Htheridt atbdsdetafa 5 -
posi tioning the cursor over the selection, in for exanpie a .-

-.selectlons by

.Zinultlple choi ¢
- .cursor cont ol
proceeds to execute t

& ihenPresant abedinantsy & H9eraknPuLse thei feRines ofathe -

délleltio ns Qgcfoéi't‘ioﬁﬁﬂb"éh%dcéﬂoe:%tr@{‘%h@r r ng?on.t '1% E&Wpult er

osen nenu dt Accor 1

possibl e fora emplca swlbipleasbioknec fotrats wadi mwemsblmmdsvamt hb!tt t he

"nece55|ty of

"“upon sinply. by BB
' ; 10

f a ve:iety.ctconmende ‘without the: necessity of inputting-:'

- Rather, the_ﬁéeeent invention permits iaet,ent;y.endjexecuticn of

€ present 1 nvent 1on permts

;W’ﬁ] B A G Wb ? SaXRRA! %Pé'gts ! 6{,89 g % %l jged in

ton_of ...

blockigof text- or other data nay be _nanlpulated or operatedf,_l'

of - the cursor

Acco:dingly, it is poseible for a user to. select and execute

-éha_:_eet'e__:s_-on- a keyboard, a? is co_ﬂmoniy required in the act.

':connende.'euch as for e:angde:in e*vord-pzoceseingreystem of the

15

. _manipuiated o: ope:ated upon simply by movement of the curso: o

20

25

‘1ike, vherein' le:'ge'biock'e of text or other data may bef.

control 20 ovez ‘a luzfece and the epprop:iate deptession of
'ewitch 90. et '

_ Thus, an improved cursor control and dispiay system hes been S
desczibed. } ' The p:esent invention pe:mits a user to seiect
desi:ed menu titles on a menu ber by movemene of a cursor cont:ol- o

over a eurtace.: Sub-command ttens may be specified. for execution_

by the compute: controi diepley syetem in the same menne:, such

-thet the operato: need not enter command charecters on a keyboerd '

or the 1ike in o:de: to eccese end execute moet systen Ennctiens.- -

Aithough the p:eeent invention hee been described with

:eference te Pigures 1-15 end with emphasis on a pull down" type '

'ﬁ.dieplay eysten. it should be unde:stood that ‘the figures are for

| --30-

illuet:etion only and shouid not be. taken as limitations upon the~ . '

_invention.-_ ‘It ‘is contemplated that- many changes and

_ nodi:icatione mey be made, by one of o:dinery skill in the art, o

RS



; {:Ontrol 20 ‘over- a . surface end the . .appropriate depression of svmtch 90,.. .
Thus »an |rrproved cursor control  and display system has .been 20 destwi
“The’ gresent i nvention pérmts a.user-to select desired nenu titles ¢nmg

~enu”bar by -nevenent of a cursor ‘control over a.surface. Sub ‘command-g-
nay"'bié- speci fied. for execution by. the conputer control. display system-in

the sanme manner, such: 't hat t he- operator ‘nesegsot enter conmand characters_'_"- -

-on-a: keyboard 25 or the like-in order -to access and execute npat -system
- functions. Al thdglthehmapeesabs andestiongdmenteaT daec dleadntist Ber gherence. -
'to Figures 1-15 and with .enphasis on-a pull down type display system it~ . -
shoul d be’ unders‘t"’d’@d‘ﬁtiﬁ‘&t "EEBWFQ@#E%!'W%D# offr‘dmmlarmonomfomq and shoul d
not- be taken as Ilmt tions upon the 30 inventio cont enpl at ed .
that ~many char‘f‘d‘é’? gﬁﬂ A8 A @?fttf'o“'st%fpﬁ%“q?ao‘g'aj‘ﬁf one of ordi-nary: -

- skill" inthe art, =~ to-the rraterlals and arrangenents- of the elenents of

. the inventiog wthout t % as set
“forth.in thegappendedrgﬁ%%“m‘r%mjégmg ti? f%?gfsi&f\al BFU Rdﬁj\}ftgﬁgnal of U K.

| ‘Pat ent Appl i catlﬁmlmtémﬁsﬁﬂiﬁg%ﬁf'd#h@heﬂ@fﬁ sisdé%ﬂsﬂ'-'!?@da%élé#"&ﬂn%d .a

' CUV Sfér Eon}\/lr OlS dﬁifb&e cf:ﬁlfro!sdbv‘ﬂ:é '?oﬁ“@d&' ﬂi(trﬁllﬁépﬂa‘y‘ systems,- 15.-. -
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. CLATMB 1.

. itens
'--sele’)\
S a CU

‘"conputer f or generating and dISp yi ng sai d nenu*

A conputer controlled dlsplay systen1haV|ng a di spl ay mhereln )

and |nclud|ng a.cursor control neans
‘on-said display, conpri si ng f| rst di mglﬂ 2“‘“““4‘;’“

conpri sl ng

~ plurallty of .conmmand options -are displayed al ong a nmenu bar and sub-command _
orrespondlng 'to. each option are dlsplayed once sai d option:has been‘: {g”

OS|t|on|ﬁg

d to sal

- plurality of conrand opti-ons;” si ghal generatlon means coupl ed to sald
control neans: for si Qﬂﬁh}lﬁ ng said corrput er of 'an -option choi ce: once
- said cursor. is p05|t|oned over—~=-first 15 - predeterm ned area on sald

~ display cory espp% kCecARralBd o1 Qgse%a'xsmse,a agiglayir st display.

maans

-cursor.

g

enerati ng I ng sal.d

-~

d-i-teng correspondi ng: 20 v

~ to said selvhersin Gpﬂ%‘ﬁlﬂ% &P‘“\'ﬂb"&l m*éa%# H?VES 88 t o said signal .
. generation gmenRé baf andl iuﬁkbﬁlﬂ:aaolid:aﬁsg:ootadpondsimdto:ooq:mtoptiomce sai d cursor - .

-1's positioned er econd a rresponding.to a - - PR
sub- command®§% g%’/ﬁptlﬁyié"%ceﬂ gﬂfJ S‘Q&éﬁﬁfere geanzng(e)lato%% é'ﬁng a sub-command item -
- is sef®ct edinsiudimges wueshrhgontxnd msnplnoersels ivelp positigning ay system as

claimed in

a first position.on .a t wo p05|t|on swi tch located on said cursor control

. means.

" signal-

10

- 3.

A dlsplay system as clained in claim2; wherein.

ITDdI ficat mﬁsmmayomns soupharl ¢otdald omputer for

15

T 20

25

30

35

gsnsrating and displaying said manu bar comprising said
' plurality of command options, C

_ signal-ganaration maans oouplad to said'oOrsorf

. oonorol nasns”for signalling said oompotsr of an option

' ohoios once said cursor is. positionsd over a first
pradsta:mined area on said display oorrasponding to an. ;
option to'ba sslsotsd, ' S

| said first display means. - *

ganarating and displaying said sub-command itams corrssponding

to said salsctad option,

. : signal modification means oouplsd to said signal
p'gsnaration msans for altoring said signal to said oomputar
. once said cursor is positioned over a saoond pradatarminad
. area cortasponding to a sub-command itam to be salaotad*'

. . uharsby an option and a sub-oommand itam is
" selected and axscutad by ‘said computar. '

2..- A display system as claimad in claim 1, uhsrsin said
signal gonsration means oomprisss selsoting a first position

35

‘on a two position suitch located on said cursor control means.

3;". A display systsm as olaimad in claim 2, wherein .
,said signal modification means oomprisas salaoting a

sald

&' cBkdBrloNaai§dlssShyd cdnpRfdingeneration neans. conprises sel ecti ng

(3]



: 16- second p05|t|on on- sai-d two p05|t|ons' : 'Arrethodfor o
f '..'sel egki'ng an option and an |tem in a displ ayHi’/stem contr ol R

-on&ter ‘wherei n conmand 5 -~ options are di Mﬂﬂ nu,'a.‘r' and. o
P 'b_commnd itens. correspondl ng to each opti ﬂwnc--@_
pt-f"trﬁ has been’sel ect'ed, “i hcl: udi ng~a-cursor. ccontré&l Wevsce for PasitTc

Teursor on .said dlspl ay  using said clrsdP cofttrol devj ce. such that said -

- “cursor lies over aaéoncspaqﬂtﬁdehnrs‘sidewoapGHtm seltthdi'spl ay- corr espondi ng.

P toqthe optlon to be sel ected;. 15:(b) - -providing.a:signal te said conputer -
i ndicating that the opt ion - assom ated ‘with sai'd cursor -position. "has been

~ selected: 20 . - A mgthpd fiosi salenting amicntiom aedt ansitey imed cursor
~control -device ovss by SE/tiil BREBALEY By e Godiber Uhesaisticabl 3y

- corrennond g0 Lo g o S Do B bl et 1 Y
i ~sai d- cur sor- posi't ilbemshasriseponding teceast aptdansraodibalayadcanasd wher eby .an -
-Iogtlsglneg't 23' aggd 16 BpEhdiCHLs Bain 0fhotha] URELAINGY Blrddr byl d OPLION
. . L davica for positioning a cutsor on said display systam, S
_ - 'cunprising the stsps of" : S
gy | o ' (a) pasitinning a cursor on’ said display using
N o | -said cursor control device such that said cursor lies over
3 . afirst prsdststminsd araa on said display corraspnnding
‘to tha dption to be sslactad' '

R (b) pr‘oviding 'a signal to said computer indicating '
that tha optian associatad uith 'said cursor position has
. been salactad, o
| zu I | (s) positioning said cursor using said cursor control- '

. -device over a second predetermined area on said display _
sorrasponding ta tha sub-cmand item to ba selected; o

S (d)- altaring said signal to said cumputar indicating :
| . 25  that ths item saciatad uith said cursor positiun has baan
e _:salastad an Laxscutsd, | :

L uhsraby an option displayad on said menu har and an
_' 'itam associatad uith said optian is salactsd. I
8, A mathnd as claimad in clain 4, uharain stsp (b)
- comprisas the step of activating suitching meand disposad on
* said cursor control davica. S

- 35 k '_6_. A matnod as claimad in"alaim,s, wherein step (d) |
- ‘comprises the step of deactivating said suitching means.. =

' '1ur"sor on said -di- splay- system-. conpri gl ng the steps of: . (a) pOSItI.OnI ng a Lo



ot e .

5 A met hod as clal med I-n cIa|m4 wher ei n stop (b) .conprises the step _of _
- actlvati ng. swi tchi ng means di sposed on said ¢ursor control devi ce.

" A nethod as.claimed in claimb5, wherein step step of .:;_?a
_.deacti-vay{fg) sai-d switchi.ng means. ' m ﬂﬂm !" l ctaimed iff -
Ccl aim6, \ ,"reln step (c) corrprlses the step rsor contrc‘)ﬁ

- devi ce over a surface such that si gnal S nd| cative of locations onisaid.. .
- di spl ay are provided to sai d1qorrpu.ter 8. 'A nethod ‘as ¢l ained-:in cI ai m 7

~ here said conmput er. di spl ays.'sai d sub- commnd items general |y beI ow Sai d :
opt ion on pai U ethoddas «claimed in claim 6, wherein step (c) . _

comprisas the stsp of moving said cursor control davice B
over a surf’aca, such that signals indicative of locat:ions .

on: said dispiay are provided to said computar. -

- a;_' A mathod as claimad in c].aim 7, here said computer o
displays said sub-comand items genarally bllOU said option o
o on said menu bar. : S :
.10_._ _ .
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